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BRUCE’S SCHOOL SHOP ANNUAL 
The March issue of INDUSTRIAL ARTS AND 


' VOCATIONAL EpucaTION, brings to its readers a 


variety of offerings which were specially chosen 
because of their helpfulness to the teacher, super- 
visor, and others interested in the school shop. 

The articles found under the headings “School 
Shops” and “School-Shop Planning,” in the table 
of contents, as well as the Equipment and Sup- 
plies Lists, and the advertising pages, will be 
directly helpful in planning and equipping new 
school shops, or in evaluating those already in 
use. 

For the readers who are not interested in this 
particular phase of school-shop work at the pres- 
ent moment, an equally varied and rich choice of 
articles has been included. Among these, the fol- 
lowing will deserve special attention: This Thing 
Called “Method,” by Dr. Ashley; Co-operative 
Planning of Industrial-Arts Education in Wis- 
consin, by Secretary Van Duzee; Organization 
and Planning in Industrial-Arts Education, by 
Dr. Fryklund; Appraisal as a Functional Aspect 
of Education, by Mr. Van Westrienen; and 
Effective Instruction Through Boys’ Clubs, by 
Mr. Shuman. Other equally valuable contribu- 
tions may be found under the general headings 
“Improving Instruction,” “Shop Management,” 
“Shop Courses,” and ‘‘Miscellaneous.” 


COMING CONVENTIONS 


March 17-19. New Jersey Vocational and Arts Associa- 
tion, Asbury Park, N. J. Secretary, J. J. Berilla, 553 Corliss 
Ave., Phillipsburg, N. J. 

April 6-9. Eastern Arts Association, Boston, Mass. Secre- 
tary, Raymond P. Ensign, 250 East 43rd St., New York City. 

April 8-9. Indiana Industrial Education Association, 
Indianapolis, Ind. Secretary, H. G. McComb, Purdue Uni- 
versity, W. Lafayette, Ind. 

April 9. Western Pennsylvania Arts Conference, California, 
Pa. Secretary, S. L. Coover, Teachers College, California, Pa. 

April 15-16. Illinois Vocational Association, Chicago, IIl., 
Morrison Hotel. Secretary, H. P. Erwin, Township High 
School, Sullivan, Ii. 

April 20-23. Western Arts Association, Milwaukee, Wis., 
Hotel Schroeder. Secretary, Harry E. Wood, 5215 College 
Ave., Indianapolis, Ind. 

April 22-23. Iowa State Drawing Conference, Ames, Iowa. 

April 28-30. Michigan Industrial Education, Detroit, Mich. 
Secretary, Thomas P. Garrity, 1314 W. Grand Blvd., Detroit, 
Mich. 





Articles er The articles contained in the Magazine are regularly indexed in “The Reader’s Guide to Periodical Literature,” and “Education Index.” 
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CARTER R4 
3g H.P. ROUTER 


One full turn of the threaded 
motor casing to the right or left, 
raises or lowers it 1/16 of an inch. 
This allows accurate adjustment 
to 1/100 of an inch and makes 
possible the finest work for inlay- 
ing; cutting mortises, tenons, 
half laps and dovetail joints; 
making drop leaf cuts, table 
thumb mold cuts, rabbet, dado 
and spline cuts; and doing bead- 
ing, fluting, and paneling. 


CARTER DOVETAIL 
FIXTURE 


With the Carter R4 Router 
(above) or the Carter RSA 
Router (right), this Dovetail 
Fixture guides the cutter in 
making both blind and open dove- 
tails. A single pass across the 
work completes at one time, the 
two pieces of any joint up to 
13” in width. Average cutting 
time for the two pieces is one 
minute. This, and other useful 
attachments, make a Carter Rout- 
er one of the most valuable tools 
in any shop. 


BEADING AND 
FLUTING WITH CARTER 
$4 % H.P. SHAPER 


Beading and fluting is an easy 
operation to perform with absolute 
safety with the Carter S4 Shaper. 
Work may be held in a lathe or 
by Carter indexing centers, as 
illustrated, which assure equal 
spacing. The Shaper is simply 
turned up or down to the right 
height; then pushed against and 
along the work. A guide fastened 
to the end shield of the motor, 
regulates depth of cut, but does 
not revolve and so cannot burn 
the work. 


CARTER TOOLS 









CARTER 
Routers & Shapers 





With Carter Electric Hand Tools, your students’ 
work can easily include all the most craftsman-like 
joints and attractive finishing cuts. Your boys can 
enjoy the fascination of fine work and the worth- 
while experience of training on the same portable 
electric tools that are universally used in the trade. 
Equip your shop with Carter Routers and Shapers — 
the tools that are safe, versatile, made to stand up — 
yet priced to fit your budget. 


Write For No. 55 Catalog 


R. L. CARTER DIVISION 
The Stanley Works, New Britain, Conn. 





March, 1938 








CARTER 
R5A 1 H.P. 
ROUTER 


This tool will make 
the complete vari- 
ety of cuts that 
can be made with 
the R4 Router, 
plus deeper, heavier cuts because of its greater power. 





Features: Motor delivers its full one horsepower straight to 
the cutter. Direct drive, with oversize oil sealed ball bearings 
supporting the shaft, minimizes friction and wear. 18,000 
R.P.M. assures clean work. Has accurate depth adjustment 
and weighs only 914 pounds. 


RAISED DESIGN WORK 


WITH CARTER C721 ROUTER 


Light finishing touches to the hundredth of an inch are 
easy to make with this 4 H.P. Router. As in all Carter 
Routers and Shapers, motor housing and router base are 
threaded for accurate adjustment of cut. And this inex- 
pensive tool will do many kinds of work including beading, 
coving, chamfering, rounding, and cuts for inlay. 
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‘School Shops 





The Oberlin Arts 


W. R. Williams, Jr. 


Development Supervisor, 
Arts and Industries Building, 
Oberlin, Ohio 


An industrial-arts program which had its 
inception twenty-six years ago reached a 
noteworthy climax on the evening of Janu- 
ary 29, 1937, in the dedication of the new 
Arts and Industries Building of the Ober- 
lin Public Schools. 

Today, it stands as a monument to the 
vision and service of Superintendent 
Howard L. Rawdon who now retires with 
the completion of his twenty-ninth year 
in office. Dr. William E. Warner, well 
known for his work in laboratory planning, 
was called upon by Mr. Rawdon to serve 
as consultant. The preparation was sys- 
tematic and thorough with the result that 
the present building is a composite of the 
good qualities of several plans submitted 
by individuals who are specialists in their 
respective fields. The fundamental purpose 
of the entire development has been to offer 
a community of approximately 5,000 in- 
habitants a liberal and cultural education 
in the life arts. In order to secure an ef- 
fective integration, the arts have been re- 
garded broadly enough to include fine arts 
and home economics as well as industrial 
arts. This viewpoint is taken so there may 
be no tendency to exalt any given form of 
art at the expense of another. 

The new building is the result of an at- 
tempt to provide an adequate physical 
setting for the arts program which is 
primarily devoted to the practical cultural 
education of both boys and girls. By 
“physical setting,” reference is made to the 
inclusion of such items as acoustically 
treated walls and ceiling, blox-on-end and 
battleship linoleum flooring, individual and 
photomontage murals, Venetian blinds, in- 
direct and direct artificial lighting, harmo- 
nizing color treatment on walls and equip- 
ment, air-conditioning, and the convenient 
placing of such rooms as the planning, 
graphic-arts, finishing, tool, and storage cen- 
ters with respect to the laboratory itself. 


The need of such carefully planned fea- 
tures should not be minimized in the con- 
sideration of an adequate arts program. 


_ Many an otherwise good development has 


failed because too little importance has 
been attached to the need of a good phys- 
ical atmosphere. 
Vestibule 

Stepping into the vestibule, one sees a 
showcase which contains representative stu- 
dent projects which may be viewed by all 
who pass. The interior is lighted by two 
banks of Lumiline bulbs which give ade- 
quate illumination to the display of projects 
from each laboratory area. A near-by bul- 
letin board provides space for announce- 
ments, posters, and items of general in- 
terest. An appropriate photographic mural 
depicting the metals industry is con- 


‘ spicuously located on the wall directly 


above the laboratory entrance. 
Laboratory : 

The .laboratory proper comprises most 
of the first floor as will be seen in the 
accompanying floor plan. The flooring is of 
impregnated 214-in. thick western pine of 





and Industries Development 





An excellent description of a school 
developed to provide for its students 
the broader type of industrial-arts 
work made necessary by our present- 


day civilization. 





the blox-on-end variety. This has been 
used to minimize vibratiofand fatigue as 
well as to give long and resilient wear. 
Walls and ceiling are finished in cream- 
colored acoustical plaster to provide ade- 
quate sound absorption. All artificial light- 
ing within this room is of the diffused 
direct type. Large windows provide maxi- 
mum natural light and the metal sash may 
be opened if desired. The syncretizer and 
air-conditioner units give a complete change 
of air every twelve minutes. 

Equipment has been located with refer- 
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Oberlin Arts and Industries Building 
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ence to the arts and industries activity 
areas. Hence, it has seemed plausible to 
locate the vertical blueprinter, the washer, 
and dryer on the laboratory side of the 
planning-room wall. Thus, these items of 
equipment are readily accessible from the 
planning room. 

Two lathes for work in woods have been 
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motive equipment. 

Bench molding in metals is provided for 
by two especially designed benches. Each 
is complete within itself and two to four 
students may be accommodated at one 
time. The metal furnace and vise are 
mounted on the near-by bench. 

Ceramics will receive considerable em- 
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Proper room temperature is maintained 
by an air-conditioner unit which changes 
the air every seven minutes. Natural light 
is controlled with Venetian blinds and suit- 
able indirect lighting is used. Light and 
power panels, located behind the desk, con- 
trol all electrical connections in the build- 
ing. In the event any or all power ma- 





View of laboratory showing power machinery and planning room 


installed on the south side of the labora- 
tory. The circular saw, jointer, combina- 
tion belt and disk sander, jig saws, and drill 
press are located near by. A decided ef- 
fort has been made to secure equipment 
with built-in protection insofar as safety is 
concerned. Fundamental unity in design 
has been maintained although it-was neces- 
sary to have a manufacturer produce two 
special units in order to conform to this 
need. 

Basic equipment in the metals consists of 
two metal lathes, a power hack saw, the 
forge and anvils, a sheet-metal bench and 
accessories as well as a soldering furnace 
and supplies. These are all grouped to- 
gether near the storage room. A grinder is 
located near the entrance of the tool cen- 
ter. 

The space in the center of the laboratory 
is occupied by three workbenches. These, 
together with the wall benches, have metal 
unit lockers equipped with self-closing 
locker doors. Each student locker is 12 
by 15 by 24 in. The bench tops are of 
laminated edge-grain hard maple. 2% in. 
thick, finished in clear varnish. The only 
exception is the ceramics bench top which 
is to be oiled rather than varnished as clay 
is difficult to handle on a varnished surface. 

An overhead automotive door provides 
easy accessibility into the laboratory and 
may be operated by the most inexperienced 
student. A twin-post hydraulic lift, cut- 
away motor units, an electrical test panel, 
and a movable automotive bench mounted 
on rubber-tired wheels, comprise the auto- 


phasis from the standpoint of art apprecia- 
tion. Appropriate space is provided for two 
potter’s wheels, a damp cabinet, three 
storage bins for clay and plaster, a plaster- 
casting bench, the ceramics bench and sink, 
and a kiln. 

Planning Room 

The planning room is a combination li- 
brary, study room, and office. It is sepa- 
rated from the laboratory by glass parti- 
tions and a door which, while affording a 
clear view of all that is occurring in either 
room, tends to shut out any laboratory 
noise and confusion. Files are located at 
the front of the room. Books and period- 
icals are placed in the special unit glass- 
front bookcases which extend across the 
rear of the room. These will hold approxi- 
mately 1,000 volumes when filled, and the 
counter top is covered with Velvoleum 
which matches and harmonizes with the 
desk and aluminum chair at the other end 
of the room. Above this a bulletin board 
is located. 

Two murals decorate the walls. One rep- 
resents a streamlined United Air Line’s 
Boeing transport. The photomontage on the 
opposite wall represents various phases of 
industry and consists of a blending of 
eight different pictures. The central figure 
is a view of the recently completed San 
Francisco-Oakland bridge with the pictures 
of a Union Pacific streamliner,.a modern 
electric power plant, electrical transform- 
ers, concrete viaduct construction, and the 
roller bearing. These murals were presented 
by interested friends. 


chinery should be cut off immediately, a 
master switch may be pulled which causes 
everything to stop operation. Here, too, are 
the laboratory signal bell control, public- 
address microphone, and the public tele- 
phone. ; 

Students’ desks are of tubular steel con- 
struction with stools to match. Battleship 
linoleum is used on the floor. Fawn and 
green are the dominant colors within the 
room. 

Electrical Demonstration Panels 

The south end of the laboratory has 
four supporting columns. An electrical 
demonstration panel has been placed on 
each. These panels are indicative of com- 
munication, light, heat, and power, and 
give suggestive laboratory applications of 
electricity. 

The communication panel includes an 
amplifier, a radio receiver, a telegraph 
sender and receiver, and a telephone. The 
amplifier is equipped with a double button 
RCA microphone to be plugged in at the 
panel of the office. The 8-ft. air-column 
speaker is mounted near the ceiling between 
the center panels. The radio is cut away so 
the vital parts are exposed and may be 
seen in operation. A sounder, a buzzer, and 
light are included in the telegraph. The 
telephone is arranged so the speaker hears 
his own voice. 

The light panel contains three neon glow 
tubes, one clear, one yellow, and one red. 
Four banks of lights ranging from 15 to 
300 watts illustrate the various types of 
incandescent bulbs and the proper usage 
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of each. It also contains a photoelectric 
cell so sensitive to light that if rays are 
interrupted by an object or individual, a 
relay operates a counting device. 

A reflectant heater, the heating element 
of a household iron, the soldering iron, and 
infra-red bulbs are in position on the heat 
panel. 

The power panel contains a simple 
storage battery and a B eliminator, to- 
gether with representative types of elec- 
trical insulators used in power transmis- 
sion. 
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Other Centers 

The general storage room provides space 
for metals and lumber. A large metal-top 
bench in the center of the room serves 
as glue table with shelves underneath for 
the storage of an‘ assortment of clamps. 
Large metal lockers are located on each 
side of the entrance and are used for 
storing small supplies. 

A central toolroom is provided and while 
small in size, is efficiently arranged to pro- 
vide ready access to tools needed in all 
areas. Métal cabinets provide space for 
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the commonly used hardware supplies. 
Rarely used tools are also kept in this 
space. The counter is covered with rubber 
matting which serves as a protection for 
sharp-edged tools. An open tool panel holds 
a group of the more common tools. This 
panel is located at the end of the room 
opposite the door. The laboratory signal 
bell for the clean-up or lecture period has 
a control in the toolroom as well as the 
planning room. 

The finishing center is completely sepa- 
rated from the laboratory by closing the 
metal door. As a result the room provides 
a dustproof area wherein objects are not 
likely to be marred by excessive handling 
or dust. It is used for the finishing of 
woods, metals, and ceramics. The finishing 
cabinet provides space for enamels, stains, 
varnishes, lacquers, paints, and brushes, 
together with an assortment of glazes for 





Showcase 

. Bulletin board 

. Acoustical plaster 

. Blox-on-end flooring 

. Glass partition 

. Power panel 

. Light panel 

. Public telephone 

. Blackboard 

10. Desk 

11. Filing cabinet 

12. Radiator 

13. Venetian blinds 

14. Air conditioner 

15. Bookcase 

16. Drawing tables 

17. Linoleum flooring 

18. Vertical blueprinter 

19. Blueprint washer 

20. Blueprint dryer 

21. Maple-top bench (metal lockers below) 
22. Wood lathe 

23. Metal lathe 

24. Power hack saw 

25. Anvil 

26. Forge 

27. Asbestos bench cover 

28. Soldering furnace 

29. Storage cabinet 

30. Wood storage 

31. Glue Table 

32. Metal storage 

33. Sheet-metal bench 

34. Belt and disk sander 

35. Jointer 

36. Circular saw 

37. Jig saw (wood and metal) 
38. Drill press 

39. Grinder 

40. Metal tool cabinets 

41, Open-panel tool rack 

42. Square maple-top bench (metal lockers below) 
43. Lavatory 

44. Mirror 

45. Open shelving rack 

46. Spray booth 

47. Cabinets for finishes 

48. Desk-chair combination 
49. Automotive assemblies 
50. Automotive test panel 
51. Drinking fountain 

52. Hydraulic lift 

53. Overhead automotive door 
54. Automotive bench (mounted on rubber casters) 
55. Kiln 

56. Molding bench 

57. Molding shelves 

58. Metal furnace 

59. Potter’s wheel 

60. Marble-top plaster bench 
61. Ceramics bench (metal lockers below) 
62. Ceramics sink 

63. Damp cabinet 

64. Plaster storage 

65. Clay storage 

66. Electrical demonstration panel 
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use on ceramic articles. Skeleton steel 
shelving is placed against the opposite wall 
and is adaptable for storing projects of 
all types during the finishing process. A 
spray booth for air-gun finishing is located 
at the end of the room. It is equipped with 
turntable and forced exhaust. 

The graphic-arts room, like the planning 


boys and girls who attend high school. 
All individuals need considerable under- 
standing and appreciation of what consti- 
tutes utility, beauty, and appropriateness. 
Initial study in the arts may well be aimed 
at the development of ‘judgment and ap- 
preciation, with a tendency to subordinate 
skill. For general purposes, the important 
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cluding electrical light, heat and power, is 
studied with the aid of the electrical 
demonstration panels. On the crafts and 
avocational side, leather, photography, and 
model building have been found to be in- 
teresting and beneficial. Transportation be- 
comes meaningful through work done in 
the automotive area where machines are 





View of laboratory showing workbenches and electrical-demonstration panels 


room, is segregated from the laboratory by 
a glass partition. Blackboard and bulletin- 
board space is found on the south wall. 
Three additional murals are being planned 
for the space above this board. Five large 
windows make this a well-lighted room by 
day, while indirect fixtures supply artificial 
illumination. Adjustable drapes are used to 
regulate the amount of natural light de- 
sired. This area is to be flexible and is pro- 
vided with desk-chair combinations so as 
to secure any desired arrangement. As a 
graphic-arts center, necessary equipment is 
provided for simple printing in type and 
linoleum blocks, while books, bookbinding, 
and book construction will be studied to- 
gether with other forms of reproduction. 

On the second floor, ample provision 
is made for work in special education. In 
addition to a classroom that will seat from 
20 to 25 students, there is a large activities 
room where handwork of various kinds for 
boys and girls can be carried on. There is 
a room of ample dimensions for storing 
materials and equipment, and a smaller 
room that may be used for . conferences 
and testing by the teacher in charge. Across 
the corridor is a music room where the 
regular high-school choral classes, or- 
chestra, and band practice, and glee-club 
rehearsals may be held. A storage room 
provides space for musical instruments, 
uniforms, and other equipment. 
The Arts and Industries Program 

A number of surveys point to the need 
of a more meaningful and general form 
of arts education as a requirement for the 
thing is to think, enjoy, judge, and utilize. 


Upon this foundation a successful analysis 
of one’s capabilities may rest. 

The basic arts and industries course con- 
sists of the work done on the ninth-grade 
level. All boys and girls are expected to 
take the year’s core requirement. While 
the emphasis must of necessity be some- 
what different for the boy and the girl, it 
seems apparent that the large body of 
knowledge and appreciation to be gained 
remains the same for both groups. 

Now, let us picture the completed de- 
velopment in full operation. We enter the 
planning room which comprises the very 
heart of the program. Here the work is 
planned, organized, revised, and finally ap- 
proved, preparatory to the laboratory work 
itself. Within this room, which is separated 
from the laboratory by glass partitions, are 
the many aids needed in every planning 
center such as books, periodicals, and filing 
materials. Here, at the student’s fingertip, 
is a wealth of related arts materials. 

In the laboratory proper, a group in 
the ceramics area study pottery and glazes, 
concrete, and glass. Potter’s wheels are in 
use, modeling is done in clay, and plaster 
molds are cast. By careful integration with 
home-economics education, the selection 
and use of foods, household equipment and 
management, interior decoration and furni- 
ture selection, textiles, including clothing 
and weaving, are studied. Another group 
is at work in the art and sheet metals, 
metallurgy and heat treating, and molding 
in lead and aluminum. Communication, in- 
brought into the laboratory and experi- 
mentally studied from the consumer point 


of view. A group in woods is busy in what 
has been a traditionally well-established 
area. The graphic-arts center presents op- 
portunities of cultural worth in the study 
of books and book construction, type, block 
printing, and press work. 

All offerings beyond Arts I are elective. 
At present these include Arts III which 
consists of advanced laboratory work, Arts 
III of drawing and design, while Arts IV 
is an elective on transportation including 
automotives. Additional units will be added 
as the program is developed. 

Thus, the arts and industries program 
is seen as constituting an introduction to 
a liberal cultural education in the arts. 
It should be adapted to the needs of all 
future citizens with a special emphasis upon 
the term aii as it remains coeducational 
throughout. 

It would now seem that we have an 
emphasis in arts education which is some- 
what different from its traditional mean- 
ing. Education should imply growth in the 
ever present—not a constant cycle of 
preparation for life at a later date. Sub- 
ject matter then becomes a flexible means 
to be used in developing the program — 
not a mass of meaningless material, def- 
initely selected, compartmentalized, and 
put away for the ever-evasive future. 
Growth is realized and experienced through 
the student’s own co-ordinated mental and 
physical activity. It is not something done 
to them, it is rather something they them- 
selves do. The scope of experience is en- 
larged better to meet the challenge of an 
ever changing civilization. 


























Philadelphia’s Diversified Shop Program 


Ernest Otto Kohl, Jr. 


Penn Treaty Junior High School, 
Philadelphia, Pennsylvania 


It is recognized that there is a very great 
range of possibilities and interests repre- 
sented in the student body attending the 
junior high schools of today. The tre- 
mendous increase in enrollment in these 
schools is due, not particularly to a corre- 
sponding increase in the general population, 
but to the fact that a larger percentage of 
the pupils remain in school: This is not a 
temporary condition but one that may grow 
rather than subside: With this larger per- 
centage of young people continuing in 
school, we have to meet a greater variety of 
abilities, interests, and objectives than was 
the case a few years ago. Because of the 
rising age-level requirements of industry, 
and the philosophy of adaptation of school- 
work to pupils’ abilities, many pupils with 
1.Q.’s of 85 or less are now entering the 


junior high school. These children in for- 
mer years remained in the lower grades un- 
til they reached the legal age and then left 
school to obtain employment in some minor 
capacity in industry. They now form a 
significant percentage of the pupils of the 
junior-high-school level. Of this group a 
very large number may be classified as 
“non-bookish” — not able to acquire or not 
interested in “academic work” or in any of 
the traditional offerings. Others in this 
group are of average ability in academic 
subjects, but with special aptitude for or in- 
terest in an industrial career. Included in 
these are the pupils who formerly left 
school in rapidly increasing numbers after 
the age of fourteen, but who are now pre- 
vented from so doing. 

To provide suitable studies and activities 
with more appropriate objectives, the pre- 
vocational course was developed by a com- 
mittee of Philadelphia junior-high-school 





A description of a _ junior-high- 


school shop course especially 


arranged for students with low 


1.Q.’s. 





principals, under the direction of a district 
superintendent. This course is based on the 
principle of reducing the study of content 
subjects, which involve achievement in in- 
tellectual skills or the retention of factual 
information. Emphasis is rather placed 
largely on the building up of attitudes and 
appreciations and emotional controls in 
academic subjects, and upon the develop- 
ment of correct work habits, character 





A. Framing and panel board mounting. Penn Treaty Junior High school, Ernest O. Kohl, Jr., and Earl D. Springer, Instructors. — 
B. Dry-sand brick-laying. Shoemaker Junior High School, Horace S. Janney, Instructor. —C. Instruction sheets and related- 
materials rack. Jones Junior High School, W. Earl North, Instructor.—D. Floor scraping and finishing. Shoemaker Junior High 
School, Horace Janney, Instructor. — E. Home repair and hardware booth. Jones Junior High School, W. Earl North, Instructor. — 
F. Pipe assembly booth. Jones Junior High School, W. Earl North, Instructor. —G. Moiding booth. Shoemaker Junior High School, 
Horace S. Janney, Instructor 
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traits, and minor skills in nonacademic sub- 
jects. 

If we accept the commonly expressed 
purpose of the junior high school as guid- 
ance, the importance of this phase of our 
educational system assumes a greater value 
in the training of this type of pupil. Pupils 
of the lower-ability type are in greater 
need of guidance than perhaps any other 
group of pupils. The average boy of this 
group becomes sixteen before his graduation 
from junior high school, and a relatively 
large percentage leave as soon as the law 
permits. If this is a terminal school, and it 
is for many, the guidance phase of the cur- 
riculum for the lower-ability pupil becomes 
of prime importance. With these principles 
in mind, the following allotment of time and 
program of subject matter was developed. 
The time allotment is constant throughout 
grades 7A to 9B, but the content varies 
from grade to grade. See Table I. 





English 5 periods per week 
Art, literatute, and 

music 5 periods per week 
Problems of living 5 periods per week 
Health education 5 periods per week 
Practical arts 10 periods per week 
Clubs 3 periods per week 


Homeroom 1 period per week 





Subject Grades and periods per week 
7A 7B 8A 8B 9A 9B 

Diversified shop 44422 - 
Woodwork 44-- 2 2 
Electricity a= 2 2 Sz 
Metalwork <n 2 BE 
Mechanical drawing 2 2 2 2 2 2 
Home economics ee ee ee 
Total 10 10 10 10 10 10 

















Table I — Time allotment 


' The industrial-arts allotment of ten 
periods per week is further divided into a 
varied subject program as shown in Table 
II. 


These ten periods per week are devoted 
to a greatly modified offering of shop, 
drawing, and related subjects. Some empha- 
sis is placed upon the use of common tools, 
home repairs, care of tools and supplies, 
and shop information through the develop- 
ment of simple projects in wood, metal, and 





Table II — Industrial-arts allotment 


electricity. Whenever possible, the manu- 
facture in quantity of simple articles needed 
for use in the school system is also used as 
a learning process. The work on these ar- 
ticles is organized on the basis of the abili- 
ties of the individual or groups. Proper 
understanding of industrial processes of 
manufacture of such objects, involves 
practice in working under supervision in re- 
petitive operations with jigs and other la- 
bor-saving devices. Of even more impor- 
tance is the development of attitudes such 
as unselfishness, honesty, reliability, and 
truthfulness. The mere manufacture of 
projects is subordinated to these aims. 

For some time, efforts were made to meet 
such objectives in the standard junior-high- 
school shops, but it soon became apparent 
that additional facilities would be required 
to provide for this type of pupil. His rela- 
tively low ability eliminated the possibility 
of skilled-trade training, or at least that 
sort of training which looks forward to fore- 
manship as its final goal. A new type of 
shop, a marked departure from any now in 
use in the junior high school, was devel- 
oped in order to increase the range of shop 
activities on the level of such pupils. 

Known as a diversified shop, this newly 
designed room is really twenty small shops 
in one. It seeks to give to boys not in- 
terested or adapted to a skilled trade, an 
opportunity to explore their abilities in a 
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variety of simple jobs on the helper level. 
It supplements but does not displace the 
standard shops. The layout and arrange- 
ment are such that students will be assigned 
to a different project each week and will re- 
ceive, by the end of the term, an introduc- 
tion to tools, and to a few simple, basic 
trade procedures. The basic design for the 
shop has been developed by Charles F. 
Bauder, Director of Industrial Arts in the 
Philadelphia Public Schools, Ben F. Sling- 
luff, Special Assistant, and Wm. K. 
Thomas, Supervisor. The plan illustrated 
was adapted for the Penn Treaty Junior 
High School by the writer. A study of this 
plan will show that the various activities 
have been placed in booths, each approxi- 
mately 4 by 5 ft. in area, arranged around 
the walls of the room, containing all ma- 
terials and tools necessary to complete a 
given set of units of work. In addition to 
the panel for tools, a workbench, and a vise, 
each booth is provided with large prints, 
which explain the various operations 
through which the student progresses. The 
boys who make rapid progress are provided 
with trade catalogs and reference materials 
to encourage. further study in the various 
trades. 

The booths are constructed of pipe 
frames and panels of screening. Intermedi- 
ate screens between the booths are 56 in. 
high, attached to the floor and tied together 
throughout each series by a pipe 6 ft. 6 in. 
from the floor. On this pipe, name plates 
have been attached for the various activi- 
ties. The storage area is 6 ft. 6 in. high, 
screened over, and is provided with suitable 
cabinets, screen door, and lock. All metal- 
work is enameled in an apple-green color. 
Panel boards are mounted directly on the 
metal screens by means of bolts extending 
through the screen from one panel to the 
next. Lists of tools mounted on these panels 
are given in following list. 

The procedure within the diversified shop 
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is different from that used in other school 
shops. Instead of motivating the pupil by 
having him make small projects, his interest 
is developed by varying the activity for 
each shop period. Every time he reports in 
the school shop, he is assigned to a dif- 
ferent booth. These assignments are so 
planned that the student will pass, in 
logical order, through a series of experiences 
related to the general fields covered in the 
shop. As the boy progresses through the 
shop from term to term, the work within the 
respective booths increases in difficulty. In 
addition to the large prints, illustrating 
basic trade operations, instruction cards 
have been provided for each activity. These 
cards serve a dual purpose, for they may 
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be used by the group as a whole during the 
discussion of related material at the be- 
ginning of the period, or by the individual 
boys in the respective booths. 

Little stress has been placed on the 
trades in which wood is utilized, because 
these have been presented to the boys from 
their earliest contact with industrial arts. 
It is not the purpose of the diversified shop 
to develop trade skills since that can be ac- 
complished later in vocational courses. The 
development of correct work habits, atti- 
tudes, and character traits is of greater im- 
portance than the development of tool 
skills. 

In addition to the shop in the Penn 
Treaty Junior High School, diversified 
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shops have also been started in the Wil- 
liam T. Tilden, John Paul Jones, Elizabeth 
Duane Gillespie, William H. Shoemaker, 
and Charles E. Bartlett Junior High 
Schools. These schools are located in those 
sections of Philadelphia in which the pre- 
vocational type of pupil is found in signif- 
icant numbers. The arrangement of the 
booths within the respective shops is 
basically the same as described herein, with 
the exception of the William T. Tilden Ju- 
nior High School in which the booths are 
grouped in three sets, eight to a group and 
spaced in the center of the floor area. The 
tool equipment, instructional material, and 
general procedures within the shops are the 
same for all schools. 





and parted patterns. 


Spruce pin shop 
Strike-off bar 
Flask, 12 x 13 in. 


1 Tin snips 

1 Center punch 

1 Steel scale, 12 in. 
1 





Booth 11. Molding. Simple solid= Equipment 
Window frame, upper and 


1 8-in. screw driver 
1 7-oz. claw hammer 


1 Ib. of steel wool 
Booth 9. Wood assembly. 
Equipment 


Equipment, Tool, and Supplies List for the Various Booths 


1 Level and plumb Vise, machinist’s, 4-in. sta- Tools 

Supplies tionary base 24-in. Steel square 
300 Ib. sand Booth 7. Glazing. Installing and 1 Steel trowel 
300 bricks adjusting window sash and glass. 1 Bricklayer’s hammer 


Equipment 


Equipment lower 6 light sash, complete 32-in. pipe base 
Molding bench with pulleys Tools 
Follow board Tools 1 Pipe cutter 
Sieve | Made in Putty knife 


to 1% in. 


Supplies 1 Brace 8-in. sweep 
Tools 24 pieces of glass 1 Oil can 2 Return call buttons 
Spoon trowel Putty Supplies Tools 
Slicking bar Glazier points Short lengths of pipe 1 6-in. side-cutting pliers 
Bellows Sash cord Booth 5. Plumbing. Minor home 1 6-in. screw driver 
Sprinkling can Booth 8. Floor and stair finishing. repairs. 1 7-oz. claw hammer 
Gate cutter Scraping and shellacking. Equipment 1 Awl 
Supplies Equipment Flush box ; Supplies 
= Ib. sand Floor section and one step Spigots Discards from Annunciator wire, _ staples, 
50 Ib. parting sand (built in shop) Sink trap warehouse screws 
Booth 12. Layout. Work on sheet Tools Tools Booth 2. House wiring. Simple 
metal. 3 1%4-in. forged floor scrapers 
Equipment 2 1¥%-in. shellac brushes 1 12-in. monkey wrench 
24x42-in. plank-top table Sandpaper blocks 1 Slip joint gas’ pliers 
(metal legs) Supplies Supplies 
Anvil, 50 lb., with metal base 3 Quarts of whité shellac Washers, gaskets, packing 
Tools 1 Quire of sandpaper Booth 6. Hardware. Installation 


Equipment 


(metal legs) 


4-in. try square Scaffolding, 3x 4x6 ft. high 

2 4-in. C clamps (built in shop) 1 Quick-acting wood vise 1 Alcohol torch 

1 16-0z. ball-peen hammer Tools 1 Mortise lock Supplies 

1 Pair of 7-in. dividers 1 8-in. monkey wrench 1 Set of hinges 1 Coil S.B.R.C. No. 14 black 
Supplies 1 7-oz. claw hammer 1 Set of sash lifts wire 

Black iron Supplies 1 Set of drawer pulls 1 Coil S.B.R.C. No. 14 white 

Galvanized iron 1 doz. bolts, sq. hd. 3% x 4 in. Tools wire 

Tinned plate 1 doz. bolts, sq. hd. 3% x5 in. 1 8-in. screw driver 1 doz. cleats 

Strap iron Booth 10. Bricklaying. Simple 1 6-in. screw driver Solder, soldering paste, fric- 

Booth 13. Hacksawing. Cutting § designs in dry sand. 1 Nail set tion and rubber splicing 

pipe, angles, and strap iron to Equipment 1 Brad awl tape 
size. Bricklaying forms  (con- 1 Scribe knife Booth 3. Pipe assembly. Simple 
Equipment structed in shop) 1 7-oz. claw hammer pipe connections. 

24 x 42-in. plank bench (metal Boxes for storage of sand and 3 Firmer chisels %, 3%, and Equipment 


legs) bricks 1 in. 


1 Pipe vise mounted on 8x 


1 Set of stocks and dies %4 


1 Burring reamer 


1 14-in pipe wrench 


of locks, hinges, etc. 


1 24x 42-in. plank-top table 


1 2-ft. rule 
1 6-in. try square 
1 Brace, 8-in. sweep 
1 Mallet, 24%42x5% in. 
Supplies 
Screws, etc., as needed 
Booth 1. Signal wiring. Simple 
bell circuits. 
Equipment 
1 2x3 ft. table with re- 
movable top 
3 Simple bells 
3 Single point buttons 


electric circuits. 
Equipment 

1 2x3 ft. table with re- 

movable top 

4 Cleat receptacles 

2 Snap switches, 5a, S.P. 

2 Snap switches, 5a, 3.P. 
Tools 

1 6-in. side-cutting pliers 

1 6-in. screw driver 


Discarded water tank and 
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heater 
Tools 
1 14-in. pipe wrench 
1 12-in. monkey wrench 
Supplies 
Necessary pipe and fittings 


File, round bastard, 10 in. 
Files, square bastard, 6 in. 


1 

2 

1 

1 

1 File, hand bastard, 10 in. 
1 

3 

3 Files, square bastard, 8 in. 
1 


Dependent upon production 
Booth 15. Drilling and riveting. 
Drill and ream holes. Rivet 





two or more pieces together. 
Equipment 
24 x 42-in. plank bench (metal 


order 1 Rivet set 


1 Pair of scissors 
Supplies 
1 Roll of wrapping paper 


Equipment 
Pipe spanning the booth to 
support the blocks 





3 Single blocks 
3 Triple blocks 


legs) (built in shop) in. rope 
Breast drill, double speed Tools and Supplies 
right and left hand None 


Booth 4. Pipe Cutting and Vise — machinist’s — 4-in. Booth 18. Auto Assembly. Explor- 1 Steel square, 12 in. 

threading. stationary base ing into an auto engine. 1 7-in. dividers 
Tools Continuous ratchet—mounted Equipment 1 4-in. try square 

i Steel scate, 12 in. in frame Discarded motor and rear as- 1 Scribing knife 

1 Hacksaw Tools sembly mounted on suit- 1 15-0z. ball-peen hammer 
Supplies Assorted drills 4% to 3% in. able frames Supplies 

Pipe angle strap iron depend- 1 Center reamer, 72 deg. : Tools Heavy drawing paper and 

ent on production work on 1 Center reamer, 82 deg. 1 Set open-end wrenches cardboard 


Booth 14. Filing. Filing flat and 1 Riveting hammer 1 4-in. screw driver ploring into machinery. 
curved surfaces. 1 Oil can 1 6-in. screw driver Equipment 
Equipment 1 Center punch Supplies Small pump or other piece of 
24 x 42-in. plank bench (metal 1 Steel scale, 12 in. Wiping waste machinery obtained from 
legs) (built in shop) Supplies . Booth 19. Tire and tube repair. the maintenance depart- 
Vise, machinist’s, 4-in. sta- Dependent upon production Equipment ment 
tionary base Booth 16. Wrapping. Proper 1 Drop center wheel Tools 


Waste can methods of wrapping and ad- 1 Split rim wheel 
Tools dressing packages. 2 Tires to fit above 

1 Steel scale, 12-in. Equipment 1 Foot pump 

4-in. try square 24x42-in. table with re- 1 Tire gauge 

Cold chisels movable top 

16-0z. ball-peen hammer Holder for 24-in. wrapping shop) 

Card file paper Tools 

Tools 2 Tire irons 


File, Half round second, 10 1 Ball of twine Supplies 
in. Booth 17. Rigging. Tying of knots 4 Inner tubes 
Supplies and the use of simple pulleys. Y doz. valve insides 


Y% doz. valve caps 


150 ft. of 3-strand manila %4- 


1 Set socket wrenches 


1 Tube testing tank (built in 


1 1¥%-lb. ball-peen hammer 
1 Wrench to fit rim nuts 
1 Pair of slip-joint gas pliers shop periods allotted to them. The 


4 lb. cold patching rubber 
12 Tubes of patching cement term. 
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Booth 20. Gasket cutting. Making 
of auto and machine gaskets. 
Equipment 

24x 36-in. table, removable 
top 
Tools 


Booth 21. Machine assembly. Ex- 


1 8-in. Monkey wrench 
1 Set open-end wrenches 
Supplies 
. Wiping waste 


Removable table tops, benches, 
floor and step, molding bench, 
panel boards, bricklaying form, 
etc., were all made by the boys 
during the woodshop and metal- 


assembly and erection of such 
equipment in the diversified shop 
comprised the work of the older 
group of boys for the periods as- 
signed to that shop for the first 








The Lapeer Co-operative Venture 


F. W. Dalton 


Lapeer, Michigan 


Boys and girls enrolled in the diversi- 
fied-occupations course at the Lapeer, 
Mich., high school, are being trained for 
future jobs in the community at the same 
time that they are attending school. The 
students attend school one half day, and 
spend the rest of the day in the bank, 
office, store, shop, or factory learning prac- 
tical work right on the job. , 

The plan appears to be making prog- 
ress if the demand by students to get into 
the course and the demands by employers 
to participate in this co-operative venture 
are criteria. School authorities considered 
at the outset that 15 apprentices well placed 
would be a desirable goal for the first year. 
After operating less than three months, 30 
students had been placed, while several 
applications had to be placed on the wait- 
ing list. 


While these students are employed, they 
are under the supervision of both the school 
and the employer. Among the 27 different 
types of opportunities offered are found: 
Mechanical dentistry, welding, electrical 
appliance shops, dry-cleaning establish- 
ments, clothing stores, shoe stores, plumb- 
ing shops, building trades, photography 
shops, insurance offices, and law offices. 

A co-ordinator has been appointed, who 
locates the available positions, assists in 
the selection of the students to fill the 
places, and otherwise acts as the inter- 
mediary between the school and industry. 

One great advantage claimed for the 
diversified-occupations plan is that it 
broadens the whole base of vocational 
training. The vocational-training facilities 
in the average high school are very limited 
and tend to become expensive. They are 
expanded by this plan to embrace the whole 
community, which opens its shops and busi- 





A plan which amalgamates school 
and community for the betterment 
of both. 





ness houses as fully equipped school labora- 
tories. 

Furthermore, it is found that the leaders 
in the community take far more interest 
in the schools. When a business firm has 
a boy or girl in training, there appears at 
once a more cordial feeling and a pride 
and interest in the school where that boy 
or girl spends the rest of the day. There 
also is a committee made up of rep- 
resentatives of various industrial and 
commercial firms in the community, 
whose duty it is to work with the 
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co-ordinator in the functioning of the pro- 
gram. This helps to vitalize the interest 
of the community in the schools, and in the 
plan. 

It would seem that the diversified-occu- 
pations course might thus be considered an 
answer to the demand of the public for a 
practical system of education. It inte- 
grates the business world and the school 
for the benefit of the individual and of so- 
ciety as a whole. It brings education and 
industry into closer relationship by pro- 
viding high-school pupils with a practical 
and, at the same time, cultural education, 
putting into actual practice those theories 
of guidance that are most frequently set 
forth. 

Not only is there a great diversification 
of types of work pursued, but each busi- 
ness or firm assists the school co-ordinator 
to make up the course of training for the 
practical job. This course is presumed to 
consider all phases of the job to be learned. 


SCHOOL SHOP ANNUAL 


The diversified-occupations course was 
originally planned for juniors, seniors, and 
postgraduates, who did not expect to go to 


- college. It has been found that by careful 


planning, all necessary college-entrance re- 
quirements can be met adequately, so that 
the student may go to college if he or she 
so desires. What actually happens is that 
the student takes his required college pre- 
liminary subjects, and substitutes for some 
of his elective courses the related-subject 
material and practical training in industry. 

It is recommended that the pupil start 
his co-operative vocational training at the 
beginning of his junior year. Thus, he would 
spend four hours a day, five days a week, 
at practical work outside of school. The 
other four hours each day are spent in 
academic and related studies. This goes on 
throughout the entire twelve months with 
the exception of two weeks’ vacation. How- 
ever, during the summer session, the stu- 
dent will be required to spend only four 
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hours in school. This plan insures to the 
graduate a definite vocational training in 
a specific occupation and a_ high-school 
diploma, without closing his educational 
program in the event he desires to con- 
tinue his college education. 

The burden of merging a rapidly chang- 
ing swirl of industry with a steadier stream 
of academic education is a problem of mod- 
ern education and one which was recog- 
nized by the school authorities in this city 
when the preliminary steps were inaugu- 
rated in July, 1936, for the introduction 
of the  diversified-occupations course. 
Through the aid of the state board of 
control for vocational education plans were 
set up conforming to the requirements of 
the Smith-Hughes law which makes the 
co-ordinator’s salary reimbursible. 

A recent survey indicates that industrial 
and commercial leaders and school au- 
thorities are satisfied with the plan, and 
are working toward its growth. 


Vocational Education in Alaska 


A. E. Schoettler | 


Formerly Supervisor of Vocational Educa- 
tion, Territory of Alaska, Juneau, Alaska, 
Terre Haute, Indiana 


Alaska, still the last frontier of Amer- 
ica, has been the subject of no inconsider- 
able information and misinformation in the 
way of books, magazine articles, fiction, 
and near fiction. To learn something about 
the need for vocational education in this 
vast and sparsely settled Territory, it is 
necessary first to give some explanation 
of the present setup of the educational sys- 
tem. There are two separate and distinct 
school systems in Alaska, really three sys- 
tems when the church-missions schools are 
counted in. The Territorial Schools are ad- 
ministered by a Territorial Board of Edu- 
cation, consisting of five members, one from 
each judicial district, and one at large. 
These members are appointed for a term 
of six years by the governor, and with 
the consent of the legislature. The gov- 
ernor is, of course, a political appointee, 
and hence the board members are also. 
The board appoints a commissioner of edu- 
cation, who is also by law the director of 
vocational education. His administration 
and supervision extend over the schools of 
incorporated towns of which there are 17, 
and over the rural schools, 76 in number. 
Presumably, these schools are for white 
children, but in 1936, 74 per cent of the en- 
rollment in rural schools were one fourth 
or more of native blood, and 14 per cent 


of natives are found enrolled in the town 
schools. This is one of the major problems 
of the school system. The Office of Indian 
Affairs maintains education, medical serv- 
ice, hospitalization and welfare work for 
the natives, but finds it impossible to fur- 
nish education for all of the native pop- 
ulation. They have 102 schools, 100 of 
which are elementary, and two are board- 
ing schools of a secondary grade. The di- 
rector of education and staff of assistants 
and supervisors are under civil service and 
responsible to the Washington Office of In- 
dian Affairs. All of the additional teachers 
lately employed are also subject to civil 
service. 

In addition to the two major school sys- 
tems, there*are several mission institutions. 
One, the Sheldon Jackson School for Na- 
tives, is the oldest school in Alaska, now 
in its 58th year. It is perhaps the best 
equipped institution in the Territory for 
doing a real piece of vocational work along 
with religious training. It is operated by 
the Presbyterian Mission Board. There are 
other mission schools. Those under the care 
of the Catholic Church, are mostly or- 
phanages, although they also have two 
parochial town schools. In all, there are 
eleven denominational schools. 


1936 School Statistics 
Types of Schools Pupils Teachers 
Rural Schools — Territorial. 2,056 117 
Town Schools — Territorial.. 4,127 180 





An attempt to introduce vocational 
education into a region of our coun- 


try that is not so well known. 





Private and Denominational. 723 
Office of Indian Affairs..... 4,410 


1936 Enrollment in Vocational Classes 
re 204 14 
Part-Time and Extension.... 1,100 48 


Another part of the picture is the vast 
area and scattered population. With an area 
of 580,000 square miles, one fifth the size 
of the United States, there is an estimated 
population of only 65,000 people. Almost 
half of these are natives, and these again 
about equally divided between Indians and 
Eskimos. They are intermingled with the 
white population or scattered in sometimes 
remote native villages all the way from 
Annette Island just north of the border to 
Attu Island on the tip of the Aleutians, 
2,600 miles distant, or St. Lawrence Is- 
lands in the Bering Sea, to Point Barrow, 
the farthest north point on the North Amer- 
ican Continent, both of these separated 
by almost as many miles. If the map of 
Alaska were superimposed on the map of 
the United States, it would reach from the 
upper corner of Florida, to northern Min- 
nesota, or from Georgia to California. 
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A. Territorial School, Kodiak, Alaska.—B. Trading Post, School, and Dormitory, Palmer, Alaska. —C. Public School, 
Fairbanks, Alaska. — D. Forestry Camp Cooking Class, Juneau, Alaska 


The geographical, human, and educa- 
tional factors already mentioned, naturally 
all enter into the problem which must be 
considered when establishing vocational 
education, among the sparse population and 
the vast area to be covered. 

The Smith-Hughes Act did not include 
Alaska, nor did the George-Reed Act. How- 
ever, the George-Ellzey Act specifically 
mentioned Alaska and carried an appropria- 
tion of $5,000 for each of the three 
branches of the work. 

It was not until July, 1935, that work 
could be begun on the organization of a 
program, for Territorial funds were not 
available until then. One general supervisor 
was employed for the first year, but due 
to the unusual developments along the 
lines of homemaking education, an addi- 
tional supervisor was added the second 
year. Miss Esther M. Morris, formerly of 
the University of Missouri and Michigan 
State College was employed as assistant 
supervisor and itinerant teacher in home- 
making education. 

The first problem among the many that 
confronted the supervisor was to learn 
something about travel conditions in’ order 


to arrange his itinerary to make a survey 
of the larger towns, and take such steps 
as could be made to introduce some classes. 
During the first year, the supervisor 
traveled approximately 20,000 miles, by air, 
land, and water. 

The need for vocational education both 
among the whites and natives is very great. 
Alaska has a small, struggling university, 
doing good work along limited lines. One 
third of its students in the past year came 
from the Territory at large, one third from 
Fairbanks, and the balance from the States. 

Less than half of the Alaskan children 
have high-school facilities in their own 
communities, and where high schools are 
available they have been organized along 
traditional academic lines, with college 
preparation as their objective. They are, 
therefore, of benefit to a very limited few. 

To have their high school qualify and 
be admitted to the Northwest Association 
has been the goal of school superintendents, 
regardless of what value that type of edu- 
cation might be or of what use to the 
children of the community. 

The presence of so large a proportion of 
natives and mixed bloods among the white 


population of Alaska is a serious educa- 
tional and economic problem. It is not be- 
ing solved by either the Territorial Schools 
or the Office of Indian Affairs. The need 
for training in handicrafts, trades, home- 
making, child care, and home gardening is 
even greater with the native than with the 
white. 

There is a distinct feeling among school 
officials of the white schools, that they are 
already doing more than their share of edu- 
cating the natives, and they contend that 
none of the new vocational funds should be 
spent on any but the whites. Nevertheless, 
a class in boatbuilding, a class in taxidermy 
and fur dressing, and several classes for 
women along homemaking linés were or- 
ganized where the enrollment was entirely 
or largely Indian. 

The need for adult education was even 
more pressing than vocational training for 
school children. Nothing was being done 
along these lines although some classes in 
citizenship had been available in the larger 
towns. 

No system of organized apprenticeship 
exists. Skilled mechanics are brought in 
from the States, or drift in for seasonal 
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work, and the growing generation of boys 
find employment at fishing, day labor, dock 
work, etc., with a very limited outlook of 
ever having the opportunity of learning a 
skilled trade. For girls, both white and na- 
tive, marriage comes early in life, and with 
few exceptions in the larger towns, is the 
only outlook for them. 

With early marriage, and homemaking 
as an outlet, the need for homemaking 
training was so apparent, that most high 
schools had some form of home-economics 
education, sometimes quite inadequate, but 
it is to this phase of vocational work that 
the most enthusiastic support is given by 
school officials and townspeople. Two 
schools adopted the vocational plan for 
homemaking the first year, six more added 
it the second year, and several others added 
it to their program in the form of non- 
vocational courses. 

Adult classes in homemaking proved 
most popular, and were rapidly extended 
the second year. Adult classes in this 
branch were successfully attended in 15 
towns this past year. Just one example 
might be cited here. In one town, a series 
of cooking demonstrations were arranged 
through the co-operation of the local school 
board, the city-owned public utilities, and 
the vocational department. During the two 
weeks, 350 women and 79 men attended, 
with a total attendance of over 1,400 per- 
sons. 

Agricultural education seemed to be the 
most hopeless of development, due to the 
limited amount of agriculture, and the 
small communities where this occupation 
was found. Several adult classes were or- 
ganized the first year, and in three com- 
munities considerable interest was aroused 
in home gardening. Three day courses for 
high-school pupils were well under way the 
second year with trained teachers. Of 
course, one of these was at Palmer, the cen- 
ter of the Mantanuska Valley, where this 
year 310 pupils were enrolled in the twelve 
grades of the community school. It might 
be interesting to note that several adult 
groups were organized in the Valley. In 
some instances they were conducted right 
in the homes.* 

The supervisor also tried to develop 
courses along the lines of trade and indus- 
trial education. He succeeded in establish- 
ing one trade class in carpentry during the 
first year and a general industrial shop the 
second year. Most of the work accom- 
plished along the lines of trade and indus- 
trial education, however, was with adult 
extension classes. These proved quite pop- 
ular, and there were many requests for 
classes that could not be filled, because of 
the difficulty of securing local men quali- 
fied to act as instructors. 


*See ‘Agricultural Pay Dirt,” Alaska Sportsman, 
August, 1937. 
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‘Lack of funds and suitable legislation 
prohibited the employment of itinerant 
teachers. This has now been provided for 
in the new Territorial plan. 

Perhaps the most interesting. develop- 
ment of trade and industrial classes has 
been the one devoted to navigation. In 
Ketchikan two classes in navigation and 
one in Diesel engines proved most popular 
during the winter. The navigation instruc- 
tor was justly proud when twenty men from 
his classes passed examinations given by 
the Steamboat Inspection Service for li- 
censes of various grades. Many of them 
were boat owners but some who were deck 
hands got better jobs as the result of the 
training received. The chamber of com- 
merce passed resolutions commending the 
evening classes and asked for more of 
them. Unfortunately, the instructor who 
had charge of the Diesel-engine course was 
washed overboard in a storm and lost. A 
good man gone and no one to replace him 
this past winter. 

The class in Ketchikan was taught by 
Captain L. H. H. Jennings who used real 
quarter-deck nomenclature in his classes. 
He served an apprenticeship in the British 
navy and was later a captain in the mer- 
chant marine and a lieutenant commander 
in the U. S. navy during the world war. 
Navigation classes were successfully con- 
ducted in five other Alaskan towns during 
the dull season. In most cases, the instruc- 
tor had master’s papers for any tonnage 
and any ocean. Besides this, he thoroughly 
understood the type of navigation needed 
by the fishermen enrolled in his classes. 
The length of the courses varied with the 
interest of the groups, and ranged from 
40 to 72 hours of instruction. 

Strangely enough, although most of the 
men were idle, no support could be gained 
for daytime classes. The men invariably 
preferred to come in the evening, and in 
one town they were so interested that the 
group attended instruction for six evenings 
a week. 

The following is the outline of the course 
in navigation: 


I. Instruments for and accessories to 
navigation 
. Compass 
. Sounding lead and log line 
. Chronometer 
. Charts 
. Other tools 
. Barometers 
7. Sextant’ 
II. Laws and regulations 
III. Charts and their use 
IV. Piloting 
V. Mathematics needed 
VI. Dead reckoning 
VII, Latitude 
VIII. Longtitude 
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IX. Azimuth 

X. Nautical astronomy 

XI. The practice of navigation at sea 
XII. Practice problems 
XIII. Special local problems 
XIV. Review 
This course required at least 60 hours. 

Another type of class conducted in a 
fishing village took up the subject of net 
mending taught in the Territorial School 
at Kodiak. The local cannery furnished the 
nets, and sixteen men took the course. The 
same school had a class in marine-engine 
overhauling this past winter. 

One of the most interesting developments 
were the classes in cooking for men. As an 
occupation, cooking in Alaska is largely 
a man’s job. Half of the single white men 
go out as prospectors or work in mining 
camps, logging camps, railroad construc- 
tion crews, on fishing boats, or in can- 
neries. A good cook is almost always cer- 
tain of a job. It took a year to secure the 
co-operation of the Forestry Department 
in arranging for classes in cooking for camp 
cooks and eventually two classes were or- 
ganized, one in a camp in Juneau and an- 
other in Ketchikan. The class in Juneau 
was operated in a wanigan, or floating 
bunkhouse. Eight men were enrolled and 
seven finished the course. Camp meals were 
served to an average of 22 men per meal, 
three meals a day. The usual rations and 
supplies were used at a smaller cost and 
with much greater satisfaction to the men. 
This instruction lasted thirty days. Again 
in Ketchikan, the same instructor was em- 
ployed, a woman with more than ten years’ 
experience as a camp cook. This time a 
group of twice the size was fed three meals 
a day for thirty days, all meals being pre- 
pared under the direction of the instruc- 
tor. The Forestry Department was en- 
thusiastic over the results in spite of the 
fact that most of the students whom they 
had sent, almost immediately secured bet- 
ter paying jobs as cooks in other locations. 

While vocational education has proved 
its worth in Alaska, it is unfortunate that 
all of the plans that were being made for 
enlarging the work, and increasing the num- 
ber especially of adult classes, had to be 
abandoned when the legislature, during the 
last hours of the session, failed to appropri- 
ate funds needed to continue the work. 


RESULTS OF EDUCATION 


The education of an individual is a com- 
plex process, its factors being hard to 
measure, now and then difficult even to .« 
detect. Some are intuitive, some come in 
the natural course of experience, some 
operate only when one submits to guidance 
and authority, some when one relies on his 
individual effort and independent will. — 
Author unknown. 
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New Junior-High-School Shops: 


Fred R. Temple 





North Junior High School, 
Waco, Texas 


On September 13, 1937, Waco opened 


An addition to the Waco public- 


school system. 


Room and equipment are provided for 
a maximum of 24 students per class in each 
of these three divisions. A total number of 
144° students are enrolled in elementary 
mechanical drawing, general metalwork 





its new North Junior High School under 
the direction of Principal G. M. Smith, 
formerly supervisor of industrial-arts edu- 
cation for the Waco public schools. The 

























































three subjects offered are: 
drawing, metalwork, and woodwork. 


mechanical 


(sheet metal, ornamental iron, and elec- 
tricity), and hand woodwork. 
The woodwork classes are organized on 
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Drawing and wood laboratories of the North Junior High School, Waco, Texas 
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Metal laboratory at the North Junior High School, Waco, Texas 


the basis of student shop management with 
each student serving in some capacity. 
These various responsibilities are listed on 
a chart and the names of the members of 
the class are shifted so that each one may 
serve at least once on the jobs listed. Full 
explanation of each job is available to the 
students at all times. 

The motto “Accuracy in construction, 
beauty in design, and safety in operation” 
has been adopted for the current year in 
the department. Special emphasis is being 
placed on safety education as it relates 


to the work being done. Careful attention 
is paid to orderly planning and executing 
the particular job chosen. Through the use 
of visual aids and individual instruction, 
practically all homework has been elimi- 
nated. The laboratory period suffices for all 
except special investigation of particular 
units of information to be presented for 
group discussion, the investigator leading 
the discussion after he has presented the 
subject. Each student works against a 
progress chart on which the various units 
of work are analyzed as to processes in- 


Mechanical Drawing 


in a Southern High School 


Harold J. Sack 


Senior High School, 
Savannah, Georgia 


The number of high schools in Georgia 
offering courses in industrial-arts education 
as a part of the curriculum is small when 
compared to the number found in the states 
of the north and midwest, but the results 
obtained in Georgia have been excellent, 
and there is a strong movement to increase 
the present number of these departments. 

The senior high school at Savannah, 
which has the largest pupil enrollment of 
any high school in the state, offers five 
courses of study, one of which centers 





A brief description of the mechani- 
cal-drawing work offered in the in- 
of the 
Senior High School at Savannah, 


dustrial-arts department 


Georgia. 





largely around industrial-arts education. 
The technical course, in which shopwork 
and mechanical drawing play an integral 





A. Drawing room.— B. General metal- 
work. — C. Woodwork 


volved, technical knowledge, occupational 
information, and type jobs or projects. The 
record of the student is kept posted at all 
times. All testing done is of the objective 
type in which the student may check his 
own achievement if he so desires. 


part and are required for graduation, has 
a twofold purpose: To prepare students for 
advanced technical training; and to give 
him enough related technical information 
so he may enter and identify himself with 
the industrial life of the community, as a 
producer or as a consumer. 

In order that the mechanical-drawing de- 
partment may carry out its sequence in 
this technical course, and also serve as an 
elective credit for other courses, the fol- 
lowing objectives or aims were established: 

1. To acquire a knowledge of the graphic 
language. 

2. To gain a wider outlook on industry. 

3. To develop desirable personal traits. 
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1. To acquire a knowledge of the graphic 
language. The student makes, uses, and in- 
terprets working drawings and pictorial 
representations, and thereby obtains a 
knowledge of how to use drawing tools and 
equipment, and acquires skills which meet 
the standards of good drafting-room prac- 
tice. The use of lines, symbols, conven- 
tions, projections, scales, and graphic solu- 
tion of problems aid in his preparation for 
higher technical training, and develop a 
certain appreciation for the industrial life 
and methods of production found about 
him in his everyday life. 

2. To gain a wider outlook on industry. 
Whether a student will enter commerce or 
industry upon completing high school, or 
whether he will enter an institution for en- 
gineering training, the related information 
presented will give him facts about indus- 
trial organization, methods, machines, and 
materials used in the community and coun- 
try. It is under this objective that a stu- 
dent will discover his abilities and 
disabilities, interest and disinterest with 
respect to the subject of drafting. With the 
aid of intelligent guidance, he will be able 
to investigate, and come to definite conclu- 
sions relative to the choice or rejection of 
drafting as an occupation for life. The stu- 
dent will from time to time contact occu- 
pations depending directly or indirectly on 
the field of drawing. Mechanical drawing 
is recognized by leading industrial edu- 
cators as the nucleus of any program in the 
field of industrial education. 

3. To develop desirable personal traits. 
Most high-school subjects offer values that 
may be labeled “general education.” 
Mechanical drawing as a subject offers such 
values as: neatness, accuracy, self-reliance, 
and mental and cultural development. 
Drawing, through its relation to and in- 
tegration with all subjects of the cur- 
riculum, adds to and shows the practical 
application of material presented in other 
courses of the curriculum. It increases the 
vocabulary, gives opportunities for precise 
expression of English without fear of being 
criticized, shows practical application of 
geometry and its principles, presents prac- 
tical mathematical problems, and intro- 
duces the need for a knowledge of informa- 
tion. 

In this way, mechanical drawing, as well 
as the entire industrial-arts program, acts 
as an incentive to keep many boys in our 
school who otherwise would find nothing to 
keep them in high school. The industrial- 
arts department seems to suffice in high 
school to meet the needs of many who never 
enter college, for with the proper electives, 
every course offered in our high school is 
college preparatory. 

Equipment 

There are two converted drafting rooms 

in the senior high school at Savannah, Ga., 
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D.T., drawing table. B.B., blackboard. 
L.S., loudspeaker. B.C., blueprint cab- 
inet. L., lockers. LIB., reference library. 
T., table. T.D., Teacher's desk. T.C., 
eacher’s cabinet. S., stools 
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with a full-time instructor for each, and 


with a student capacity of thirty-two. The: 


elements of mechanical drawing (Semesters 
I and II) are offered the room, shown in 
Figure 1, while the advance courses are 
presented in the room pictured in Figure 
2. The majority of the equipment, such as 
the tables, stools, cabinets, and boards were 
made in the woodworking department at a 
considerable saving (Fig. 3) and at the 
same time offered a wonderful production 
job for that department. In the drafting 
department the student is required to fur- 
nish no tools or supplies; however, he is 
held to rigid requirements as to the use 
and care of the tools and materials placed 
at his disposal. A fee of fifty cents is 
charged for each semester of drawing, and 
this is paid along with the regular book 
fees at the beginning of each semester. 

Two pupils work at each table; and the 
cabinet (Fig. 3) contains two drawers in 
which the tools are kept. Ten white-pine 
drawing boards are stored in the spaces be- 
low the drawers. The following is a list 
of the tools and supplies found in each 
drawer: 

Drawing set 

8 in. 30°-60° triangle 

5 in. 45° triangle 

Triangular boxwood scale 

18-in. mahogany T square, ebony lined 

3 erasers; ink, pencil, art gum 

Pencil, 2H 

Common pen 

Bottle of India drawing ink 





Fig. 3. Well-constructed drawing table, boards, and stools which can be made 

by the woodworking department at a considerable saving. Each drawer, 

stool, board, und place is numbered correspondingly which facilitates 
accurate checking 
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Paper, 19 x 24, per ream 
Thumb tacks, (bought a thousand at one 


time) 
India drawing ink, (bought by the quart) 
The drawing set includes two ruling pens, 
hair spring dividers, compass with inter- 
changeable needle points, lengthening bar, 


pen and pencil parts, bow dividers, bow. 


pen, bow compass, and a screw driver. 

A wooden tray was made to hold the 
equipment, except the T-square and ink 
bottle which are kept separate. Ink-bottle 
holders were made of pieces of wood 5/8 
by 3 1/8 by 5 in., with a hole bored to 
receive the bottle and hold it snugly. The 
points of small brads were allowed to pro- 
trude at the bottom slightly to prevent 
sliding when placed on an inclined table top. 
In addition to the foregoing, each drawer 
contains a thumb-tack puller which was 
made from a key used to open tin meat 
cans. Pencil extenders are used when pen- 
cils become uncomfortably short for draw- 
ing, and when too short for an extender, 
the wood is split and the lead is used in 
the compasses. 


Check System 

Each drawer, stool, table, and drawing 
board is numbered (Fig. 3) and each pupil’s 
number is recorded in the roll book. Each 
board has two numbers, one the number 
of the table, the other the number of the 
board. The boards are kept in the slots, 
numbered from one to ten, inclusive, which 
are in the spaces below the drawers. The 
number of the drawer, etc., serves as a 
check for the instructor from one period 
to the next. Any missing equipment or sup- 
plies, or other disorder in the equipment, 
is reported at the beginning of the period, 
and then can be easily traced to the pupil 
of the last period. A pencil or eraser is 
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sometimes taken from the room, but it is 
easily recovered by this system of check- 
ing on the part of the pupils. 


Organization and Content of Course 

The four semesters of drawing required 
in the technical course include the elements 
of mechanical drawing, machine draw- 
ing, and architectural drawing (house 
planning). Elective credit may be had for 
advance drawing, the class here being more 
of a general-drawing nature, because of the 
variety of pursuits. The student is allowed 
to follow his own desires, and work is done 
in the following fields: Electrical, radio, 
marine, aeronautical, cartooning, show-card 
writing, architectural, machine, flow sheets 
of industrial products, and map drawing. 
All drawings, in all semesters, are penciled, 
inked, and trimmed with a paper trimmer. 
Inked drawings are more permanent, tend 
to develop neatness, and acquaint the stu- 
dent with the inking instruments. 

A semester’s work covers nine weeks — 
two 40-minute periods daily for five days 
a week. The other half of an 18-week 
semester is spent in the shop. Students are 
required to finish a number of drawings 
each semester, and the more capable stu- 
dents are allowed to proceed with the next 
semester’s work. The following summary 
shows briefly the work covered by semes- 
ters. 

Semester I. Size of plates, 8% by 11 in. 
Ten plates required. Care and use of in- 
struments and equipment; lettering, capi- 
tals, and lower case, inclined and vertical; 
tool exercises; inking problems; kinds of 
lines; theory of orthographic projection 
with simple problems; working drawings 
involving simple formulas; scale drawings; 
rélated information. 

Semester II. Size of plates, 8% by 11 in. 


Zuni -Day-School Shop 


H. W. Grattan 


Zuni, New Mexico 





Industrial-arts work among the 
Indians. 





The purpose of the school shop at the 
Zuni Junior High Day School is to teach 
several activities, so boys will at least have 
an elementary knowledge of the different 
kinds of work they will encounter in their 
homes after they leave school. 

We have organized a general shop with 
woodwork as the main activity. In addition 
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Eighteen plates required. Revolution of 
solids, surface development (radial 
method) of cones and cylinders; surface 
development of other solids, intersection 


of solids, sections, auxiliary views and pro- 


jection, isometric drawing, related infor- 
mation. 

Semester III. Size of plates, 8% by 11 
in. Ten plates required. During this semes- 
ter drawings of patterns are made which 
are used as working drawings in a pattern- 
making class in the fourth semester of shep- 
work. The following are drawn: Solid 
cylinder, split cylinder, rectangular block, 
pipe coupling with core prints, core box, 
oil cup, vertical core prints, bearing caps, 
angle iron, stop-off core box, methods and 
conventions of representing threads, stand- 
ard sections and breaks, technical sketch- 
ing, reproducing machine parts, scale draw- 
ings, related information. 

Semester IV. Size of plates, 8% by 11, 
and 14 by 23 in. Four plates required, 
including symbols and conventions, roofs, 
pitch, details of frame construction, and 
details of sill constructions. Four plates of 
house planning required, including floor 
plans, foundation plan, front elevation, side 
elevation. Six rooms, including dining room, 
living room, kitchen, bathroom, and two 
bedrooms, are the minimum number of 
rooms required in the house plans. 

Semesters V and VI. Size of plates varies 
with type of work. General mechanical 
drawing. Students may continue in machine 
drawing (Semester III) or architectural 
drawing (Semester IV), or start in one of 
the following fields. Show-card writing, 
freehand sketching, marine drawing, aero- 
nautical drafting, electrical diagrams, 
sheet-metal drafting, flow sheets of indus- 
trial products, mechanical perspective, and 
map drawing. 
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General-shop layout at the Day School, Zuni, New Mexico 
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A. Tool cabinets on side of lumber rack. Blackbeards on front of doors. — B. Charts on. back of doors. — C. Library tables, (1) ready 
for the top, (2) planing top, (3) staining, (4) finished, (5) in front, desk and chair.— D. One of our village friends has an ax to 
grind but did not know his picture was taken. — E. Sheet metal. — F. Concrete 
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Records are kept of each boy from the 5th grade to the 10th inclusive 


to this, instruction in painting, silver- 
smithing, forging, sheet-metal work, shoe 
repairing, and concrete work is given. 

Methods of instruction are varied. Some 
of the work is given on the blackboard, 
some by means of job sheets, and much 
of it is given on the job. Whenever possible, 
institutional jobs are used for practical 
work, especially by the older and more 
advanced boys. While the shop is equipped 
with two pieces of modern woodworking 
machinery, handwork is especially empha- 
sized with the boys. The plan is to give 
them as much handwork as possible, be- 
cause this is what they will do after they 
leave school. 

In order that boys may improve their 
personal appearance, an ironing board, a 
shoe-shining stand, and a barber chair are 


provided. The barber chair and the shoe- 
shining chair are used as much by the girls 
as by the boys, and the girls are made to 
feel welcome to make use of the shop when- 
ever there is need for it. 

Another part of our shopwork is that of 
assisting the adult Indians from the vil- 
lage who come to the shop to make win- 
dow and door frames, screens, and other 
useful articles for their homes. The Indians 
furnish all of their material, but use the 
shop tools and consult the shop instructor 
when necessary. The village, which is just 
across the road from the Day School, is 
the largest Indian Pueblo in the world, hav- 
ing a population of a little over 2,100. 

The shop teacher has visited all the 
homes of the shop boys, which fact has 
brought about more interest and co-opera- 


tion between the school, the pupil, and the 
parents. 


THE IDEAL TEACHER 

The ideal teacher should have unlimited 
patience, fine balance, a good moral charac- 
ter inlaid with strong religious ideals. He 
should be able to inspire pupils to strive 
to attain right controls of conduct, high 
ideals, and a balanced perspective of life. 
The curriculum he employs should have 
as its end socialization of the individual. It 
should appeal to the pupil’s interests and 
develop a right attitude toward study. This 
should be its first goal. Then, good habits 
of study will follow. After motivation and 
creative endeavor are started, he must get 
out of the way and remain in the back- 
ground until the proper time arrives for 
helpful suggestions. Sincerity of purpose 
and mastery of the subject taught are abso- 
lutely necessary. Situations which arise 
where truths can be taught must be grasped 
and used- immediately. Life advisement 
must be given when a live situation pre- 
sents itself. When misconduct occurs, 
he must search for the primary cause 
of the child’s behavior and not be led 
into punishing merely for the present 
offense. Above all, he must always re- 
main calm, with his voice well modulated 
and under control. He must keep himself 
physically fit and teach his pupils habits of 
good health. All the foregoing is vital, but 
the most essential objective in his mind 
should be: J must respect and assist the 
development of the personality of each in- 
dividual under my tutelage. 
Burl L. Dougherty, Principal Kosciusko 
Junior Trade School, Milwaukee, Wiscon- 
sin. 
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Since industrial-arts education came into 


the public schools of the United States, a . 


little more than fifty years ago, there have 
been many changes. These changes have 
been taking place at an increasing rate, and 
it has been extremely difficult for even the 
best of leaders to keep apace with the trend 
of the times. This has been especially true 
in the laboratory-planning phase of the 
work. 

At first, the school shops were copied 
very largely after those which were found 
in the trades. They were planned as pro- 
duction shops rather than as centers for 
the education of youth. 

In most cities, this phase of educational 
work was first housed in old buildings or 
old rooms. Consequently the teacher had 
to adapt himself to conditions as he found 
them. This was not at all conducive to 
originality as far as the planning phase of 
industrial-arts laboratories was concerned. 
Until the last few years, there have been 
few new schools in which industrial arts was 
housed in rooms especially planned for the 
work. This has been more true in the 
smaller cities than in the metropolitan 
areas. : 

Another matter which has not been con- 
ducive to securing the best plans for school 
shops has been the seemingly total lack of 
willingness to plan for the future. When 
a committee has decided to build a new 
school building, teachers and administrators 
have been so rushed to prepare plans that 
often a good piece of work has not been 
done. The following true incident il- 
lustrates the point. 

The director of a certain school came to 
the shop teacher one morning at 8 o’clock, 
and told him that the room in which the 
woodworking equipment was housed had 
been assigned to another department. He 
also told him that this equipment would 
have to be moved into another room and 
be in working order by that evening. This 
shop teacher, of course, had made no plans 
for such an emergency, but he did his best, 


and the equipment was in the newly as- 
signed room and in working order by 4 
o’clock that evening. Needless to say, he 
would have done the whole thing differently 
if he had had more time to plan in terms 
of his needs. 

Probably another reason why industrial- 
arts laboratories have been inadequately 
planned has been that the task is really 
becoming one that is too big for even the 
best of educators. For the electrical out- 
lay, one really needs an electrical engineer; 
for lighting, an illumination engineer must 
be consulted. The science of acoustics has 
outgrown the average person; the archi- 
tect’s advice must be secured. The mental 
health of the pupils must be considered 
from the psychological standpoint; and 
such things as floors, dust, and the like are 
of importance from a health angle. 

Furthermore, shopwork has too often 
been forced to crowd into rooms of stand- 
ard classroom size. All in all, the problem 
of laboratory planning is a large one, and 
this writer feels that the data collected so 
far is not sufficiently digested to permit 
the making of final recommendations. 

What follows merely constitutes a good 
many suggestions which have come from 
experienced industrial-arts teachers, as well 
as a few opinions furnished by competen 
authorities. . 


LIGHTING 


Few edycators have considered the ques- 
tion of lighting for school buildings in a 
comprehensive way. For instance, an edi- 
torial from Architectural Forum (1)+ shows 
the deplorable status of lighting in the 
public schools. The editorial reads in part 
as follows: 

Five million U. S. School Children — one 
out of every five — have defective vision. 

Throughout the land, schools have been 
installing “sight-saving” classrooms, yet a 
survey of these showed that 185 out of 232 
(79%) had lighting intensities below a mini- 
mum set. by the Illuminating Engineering So- 
ciety and the A.I.A., and that minimum was 
approximately 33 1/3% of what it should 
have been. Experts agree that the 


1Numbers in parentheses refer to the bibliography at the 
end of the article. 
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Lighting is the topic treated in this, 
the first of a series of articles on 


laboratory planning. 





best possible light is that in the shade of a 
tree at noon on a clear June day. What are 
the characteristics of this illumination? It is 
evenly distributed, with no glare and no bright 
source visible. It has an intensity of more 
than 500 foot-candles. 

No doubt the schools and the educators 
have not been wholly to blame for this 
condition. They have probably followed the 
example of poor lighting in industry. An 
article in the Electric World (2) shows that 
the quality of workmanship and the pre- 
vention of accidents can be greatly im- 
proved if adequate lighting is available. 
The article reads in summary as follows: 

American industries might well look to their 
light bills—not as rendered by the electric 
power company, for that is insignificant in 
terms of production costs, but in the more 
indirect terms of better workmanship, satisfied 
workers, maximum production, and an enviable 
accident-prevention record. Light is the best 
investment today for American industries. 

No better investment exists for American 
indystry today than that of adequate illumina- 
tion. Good work is predicated on proper light- 
ing. A full day’s productive effort from workers, 
with minimum fatigue and maximum satisfac- 
tion, is possible only with sufficient light when 
and where needed. An enviable accident-pre- 
vention record is in a large degree under- 
written by good lighting throughout the in- 
dustrial establishment. Are we not justified, 
therefore, in presuming that adequate illumina- 
tion is a prerequisite of every industry in 
every state of the Union? 

A somewhat new conception of the in- 
dustrial worker as a “human seeing-ma- 
chine” is presented by the Director of 
Lighting Research of the General Electric 
Company (3). 

If his conception of efficiency is valid for 
the industrial worker, we may believe that 
it is also somewhat valid for the pupils and 
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indicates that 15 feet from the windows marks 
a teacher in a school system. He states 
that: 

Human beings operate as human seeing- 
machines. This new concept, which includes 
the true meaning of seeing, guarantees human 
beings the consideration that machines get, 
and superposes the important human aspect. 
It reveals eyes as essential tools, just as light 
and lighting are. They are merely means to 
an end. Seeing involves use of these tools and 
much more. Immediately upon considering the 
human being as a seeing-machine, his efficiency 
can be correctly expressed. The useful work 
done per hour or per dollar cannot be accepted 
as a proper measure of the efficiency of a 
human seeing-machine. A true measure is the 
ratio of the useful work done to the total 
work done. 

There is available certain experimental 
evidence in regard to the matter of effec- 
tiveness of work under various light intensi- 
ties (1). 


Experimental Evidence 

An experiment made over a three-year period 
in Tuscumbia, Alabama, provides an example. 
Two exactly similar classrooms and two classes 
as nearly similar as possible were taken as the 
basis of this experiment. In Classroom “A” 
there were two 150 watt ceiling type direct 
sources controlled by a wall switch. In Class- 
room “B” were installed four 300 watt totally 
indirect fixtures controlled by a photo-electric 
switch. In Room “A” the amount of light was, 
at night, 2 foot-candles on the row of desks 
nearest the walls and 6 foot-candles on those 
in the center of the room. In Room “B” the 
amount, at the same period, was from 12 to 14 
foot-candles on the tops of all desks. During 
the three-year period, there were 28 failures 
out of 115 pupils in Room “A” and only 9 
out of 112 in Room “B.” Teachers testified 
that holding the attention of the children was 
much easier in Room “B.” The additional cost 
of electricity per year from Room “B” was 
$24.33, or $73 for the three-year period. The 
cost of education of each pupil was $28 per 
year. During the period, the better illumina- 
tion reduced the number of failures from 28 
to 9. This leaves a difference of 19. To put 
these 19 pupils through a year’s course for 
the second time, therefore, cost a total of 
$532 against the expenditure of $73 for extra 
electricity. No cost is given for the original 
change in lighting equipment, but this sav- 
ing would amortize any such cost in short 
order. What saving might have been had the 
new illuminating system been of really ade- 
quate intensity and distribution it is impossible 
to say. 

There is also considerable doubt as to 
the adequacy of our lighting for those days 
when it is cloudy, and also for those months 
of November, December, and January, 
when natural light is not as strong as dur- 
ing the other months. Mr. Logan (4) writes 
as follows: 

It is then (midwinter) found that the day- 
light is inadequate all day long as near as 15 
feet to the window. Engineering experience 
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the boundary of adequate daylight in class- 
rooms with one exposure during the school 
year. 

Not much thought has been given to the 
adequacy of natural lighting. A good many 
writers seem to prefer north light for in- 
dustrial-arts laboratories with east or west 
as a second best choice. It seems to the 
writer that the question of exposure should 
make little difference providing the light is 


adequate and properly diffused. With the ~ 


new Venetian blinds which are available, 
dnd with the photoelectric cell as a possi- 
bility in the very near future for automatic 
control of lighting, it seems possible that 
any room with any exposure can be ade- 
quately lighted for shop use. Mr. Logan 
(4) states as follows: 


Ideal classroom lighting for rooms of one 
exposure should, therefore, consist of windows 
to the ceiling along one wall, stopping within 
6 feet of the blackboard wall; at least six 
artificial lighting units arranged symmetrically 
with respect to the seats (not to the room, and 
not more to one or the other side of the center 
area) with a minimum of 200 watts in each — 
500 watts preferred — and with the inside row 
controlled by daylight through a “Sun-Valve”’; 
and the center blackboard area, at least, lighted 
independently. 


As educators, we have not yet begun to 
think in terms of ideal lighting. The fol- 
lowing by Mr. Poor (2) bears this out: 


Many people still have the idea that too 
much light is harmful, or at least not benefi- 
cial. They do not differentiate between con- 
ditions of having a large amount of light 


‘properly distributed and controlled and that of 


having light improperly controlled. In other 
words, they believe that glare is often a direct 
result of having too much light because the 
light is poorly directed. 


It is practically impossible to have too 
much light in a classroom, providing it is 
properly diffused and there is not an un- 
due amount of glare. The causes of glare 
according to Kunerth (5) are: 


Brightness of the source, total volume of 
light, location in the field of view, contrast 
with background, and time of exposure. He 
defines glare as “light out of place.” 


The ideal shop is free from great con- 
trast between the darkest areas and the 
brightest areas, and possesses adequate 
light for the pupil to see quickly the work 
or activity in which he is engaged. The 
walls below the normal line of vision should 
not be too light because this would in- 
crease unduly the contrast between his 
work and the wall. Above the eye level, 
of course, a very light buff or any of the 
lighter shades is justifiable. The following 
table gives the reflecting values of the vari- 
ous colors of paint (6). 

One can easily see that if too dark a paint 
is chosen that a large share of the light 
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Light Reflecting Value of Colored Paints 


White, new 82-89 
Cream 73-78 
Ivory 62-80 
Buff 

Aluminum 

Light Green 

Yellow 

Gray 

Light Blue 

Pink 

Dark Tan 

Dark Red 

Dark Green 

Light Wood Varnish 

Natural Wood — Brown Stain 


17-63 
13-30 
11-25 
42-49 
17-29 





will be absorbed rather than be available 
for the worker at his task. 


Natural Light 
In a great many industrial-arts labora- 
tories which have been planned during the 
past few years, the windows have not been 


properly placed. Usually the top of the 


window has been 18 inches to 2 feet from 
the ceiling, and has extended approximately 
30 inches from the floor. This has been 
a decided mistake. The windows should ex- 
tend clear to the ceiling so as to get light 
back into the room just as far as possible. 
On the other hand, it would be better if 
the bottoms of the windows were at least 
4 feet from the floor so that the bright- 
ness of outdoors would not come so directly 
in the line of normal vision. The higher 
window sills would also permit one to put 
benches or other machines against the out- 
side wall. 

In too many of the new buildings, 
cumbersome wooden sash and mullions have 
been used. These exclude a great deal more 
light than if steel sash were employed. 
Most ceiling heights for industrial-arts 
shops have been too low. Twelve feet should 
be the very minimum, and for a wide shop, 
fifteen or sixteen feet would be preferable. 
A good rule to go by is that the width 
should not exceed twice the maximum win- 
dow height. 

A rule which has come down to us from 
the past is that light should come down 
to the pupil from the left and from the 
front. This is probably a good rule with 
our present low standard of lighting, but it 
would be much better if we had much more 
light and properly diffused so as to come 
from all directions equally. This, of course, 
could only be done with auxiliary artificial 
lighting. 

Under present conditions of lighting, the 
part of the laboratory near the windows 
may be as much as 10 to 12 times brighter 
than the part near the inside walls. It is 
to be hoped that some day we will find 
that the darkest working area will not be 








938 


ints 


le 





March, 1938 


less than one third the intensity of the 
brightest area. 

The amount of glass area in a shop is 
often a matter which is required by law. 
This proportion of glass area, however, 
varies from state to state. Mr. Hopkin- 
son (7) has the following to say in re- 
gard to this: 

We find 5 states require glass to be provided 
in the exterior wall equal to 16 2/3 per cent 
(1 to 6) of the floor area; 13 states, 20 per 
cent (1 to 5), and 2 states, 25 per cent (1 to 
4), and the judgment of the writer, after 
studying the subject and observing tests, is 
that 16 2/3 per cent (1 to 6) or 20 per cent 
(1 to 5) are perfectly satisfactory and that 
16 2/3 per cent (1 to 6) should be used as 
it assists very materially in allowing the build- 
ing to be designed in proper architectural 
manner. 


Doubtless there is a maximum beyond 
which the matter of the ratio of glass area 
to the floor area, should not go. The archi- 
tectural engineer must be given some wall 
space to make his building look beautiful. 
Some schools have already constructed 
buildings in which a structural glass brick 
has been used. This permits considerable 
light to come through walls as well as 
through the windows. It is to be hoped 
that this type of construction will add 
greatly to the amount of natural light which 
can get into future industrial-arts labora- 
tories. 

One often finds in the industrial-arts 
laboratories that floors, machinery and 
benches have been painted with a gloss 
paint or varnish. This is not conducive to 
cutting down the eyestrain of pupils. A 
good many people think that a gloss paint 
reflects more light than a flat paint of the 
same color. This, however, is not true. The 
flat paint merely reflects the light in all 
directions rather than creating what are 
called “high lights.” 

One often finds that industrial-arts shops 
are built around an inside court. This is not 
conducive to receiving the greatest amount 
of light from natural sources. If the shops 
have been so built, however, the walls of 
the court should be painted a fiat, light 
color so as to reflect just as much of the 
light from the sky as possible. 

In many laboratories we find that an 
open-beam type of concrete ceiling has been 
used by the architect. This has probably 
been because of the cheapness of construc- 
tion. Needless to say, this type of ceiling 
apsorbs nearly all of the light that comes 
against it and reflects very little back onto 
the work area. Industrial-arts teachers 
should endeavor either to get these open 
ceilings plastered with an acoustical plas- 
ter, or, if nothing better can be done, they 
should be. painted a light color. 

In many of the older types of school 
building construction, the walls were from 
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24 to 30 in. thick. This type of building 
construction has tended to darkness in the 
rooms because of shadows created by the 
walls themselves. The present tendency is 
to use walls that are as thin as possible, 
considering the necessary strength. 

A good many industrial-arts laboratories 
have been found in which the working 
areas for the pupils are on the dark side 
of the laboratory. It is necessary to de- 
termine, if possible, where the pupils will 
work most, whether at a bench or at a 
machine, or at any other area, and then lo- 
cate that area where the greatest amount 
of natural light is available. 


Eye Requirements 

The question of artificial lighting is one 
that is extremely difficult to discuss in any 
sort of scientific way. This is because such 
rapid changes have been made during even 
the past five years, and because so many 
different standards have been set up. A 
study which is seemingly fairly comprehen- 
sive was made by Mr. Luckiesh (3) in 
which he studied the nervous tension and 
muscular strain on readers of printed ma- 
terial. He reports in part as follows: 

These effects (nervous-tension and muscular 
strain) were demonstrated and measured, for 
the first time, in reading a printed book in 
large (12-point) type. It could be read under 
a fraction of a foot-candle, but the nervous 
muscular tension, unconsciously exhibited at 
the fingertips, decreased steadily as the in- 
tensity of illumination was increased from 1 
foot-candle to 10 and then to 100. There was 
conclusive evidence that the maximum ease 
of seeing would be reached in the neighbor- 
hood of 1,000 foot-candles. Sixteen subjects 
participated in this unique experiment, in 
which a million measurements of nervous 
muscular tension were automatically recorded. 

Mr. Luckiesh then sets up some general 
standards which may be a guide to us. 
These standards are considerably in ad- 
vance of any other standards which may be 
found. He-states as follows: 


Ultra-conservative specifications, easily ob- 
tainable by*a system of general plus local 
lighting call for: 

100 foot-candles or more — For very severe, 
prelonged tasks, such as fine needle- 
work, engraving, assembly, sewing on 
dark goods and inspection. 

50 to 100 foot-candles — For severe, pro- 
longed tasks, such as proofreading 
drafting, fine machine work, average 
sewing. 

25 to 50 foot-candles—For moderately 

’ critical, prolonged tasks, such as clerical 
work, common bench work, average 
sewing. 

10 to 20 foot-candles — For moderate, pro- 
longed tasks in office and factory. 

In another article (8) Mr. Luckiesh 
points out that we must change our view- 
point considerably in regard to the stand- 
ards for artificial illumination. 
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Furthermore, the new goal of seeing easily, 
instead of barely seeing, has revealed the 
necessity for an entirely new order of magni- 
tude of foot-candle recommendations. Light- 
ing of the past has been in competition with 
darkness. The new concepts place it in com- 
petition with daylight intensities. Recom- 
mendations of 5 to 10 foot-candles are ridicu- 
lously inadequate when researches in seeing 
indicate that 100 foot-candles for reading and 
1,000 foot-candles for sewing on dark goods 
are conservative from the viewpoint of easy 
seeing for human seeing-machines. 

Most educators and taxpayers seem to 
have little consideration for the efficiency 
of the child in school. An editorial in 
the Architectural Forum (1) has this sen- 
tence: “At the actual average of 2 to 3 
foot-candles the perception time is three 
times that norm (normal speed of percep- 
tion).” If this is true, we can see that chil- 
dren cannot work very efficiently under 
lighting conditions which are decidedly in- 
adequate. Also, we must remember that the 
pupil having defective eyes is handicapped 
to an even greater extent. (1) 

The same author states that “. . . the 
astigmatic eye requires a minimum of about 
25 foot-candles to equal the perception time 
of the normal eye at 15 foot-candles.” The 
editorial goes on to say that artificial light- 
ing must be “increased to something be- 
tween 45 and 55 foot-candles to take care 
of the astigmatic eye.” The author then 
asks the question: “Will these higher levels 
of illumination, better quality, and distribu- 
tion pay their way? If the object of a 
school is to educate, the answer is ‘yes.’ ” 

Authorities seem to differ somewhat as 
to whether the artificial lighting should be 
entirely general or whether there should be 
some supplementary lighting. Mr. Luckiesh 
(9) has this to say: 

The method of general lighting plus supple- 
mentary lighting is really lighting in its proper 
sense, and becomes increasingly effective as the 
higher levels of illumination are sought. 

It is the writer’s belief, however, that if 
at all possible we should have indirect 
lighting, and that it should be of sufficiently 
high level that supplementary lighting is 
not necessary. The minute that we have 
supplementary lighting one gets unusual 
contrasts between the darkest areas of the 
shop and the areas which are brightest. 
The indirect lighting eliminates this ex- 
treme differential. 

In case indirect lighting is not used, we 
should use luminaries which are sufficiently 
large to eliminate extreme brightness. An 
editorial (10) gives us a standard from in- 
dustry which may be of use as far as shop 
lighting is concerned. The editorial has this 
to say: 

It is claimed by some engineers that for 
comfortable work in an office where artificial 
light is used all day long, and several units are 
in the field of view, the maximum brightness 
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of the luminaire in the direction of the eye 
should not exceed two candlepower per square 
inch. In stores where the mounting height is 
greater and the application of the eye is not 
so constant or intensive, brightness as high as 
four or five candles per square inch does not 
seem annoying under most conditions. 


Undoubtedly it is useless to set up a uni- 
form intensity ruling for all industrial-arts 
laboratories. Drafting and printing prob- 
ably require considerably more light than 
such shops as woodworking and metalwork- 
ing. When we speak of “considerably more 
light” we must remember to think in terms 
of a geometric scale for lighting rather than 
in terms of an arithmetic scale. That is, if 
we want an appreciable increase in the in- 
tensity of light, we should at least double 
the number of foot-candles before we will 
be able to notice an increase in seeing ef- 
ficiency. 

A good many industrial-arts shops can 
be found in which only two luminaries are 
in the room. It would be better to have 
luminaries not over 10 feet apart and at 
least 10 to 12 feet from the floor. 

In case we have individual lighting on 
any machines, such as grinders or band 
saws, the circuits should be so arranged 
that the lights are turned on with the same 
switch which controls the machine. 

Thus far, most educators and most en- 
gineers have thought in terms of a light- 
ing system of constant intensity. It is en- 
tirely possible that within the next few 
years we will see school buildings which 
have an artificial lighting system that in- 
creases the amount of light on dark days 
and decreases the light on brighter days. 
This, of course, will be done automatically 
rather than by manual control. The human 
eye is a very poor judge of light intensity 
and some form of automatic control is de- 
cidedly desirable. 

In a great many industrial-arts shops 
where two rows of luminaries are available 
— one row near the windows and another 
row near the inside walls — it will be found 
that a single switch controls both rows of 
light. Also, that lamps of the same wattage 
are used on the two rows of lights. It would 
be much better for rooms used primarily 
during the day if the inside row of lights 
could be separately controlled, and if the 
lights in this row were much more power- 
ful than those in the other. 

It is hardly necessary to mention that 
separate light circuits should be separately 
fused. This would eliminate inconveniences 
to a whole wing of a building in case some- 
thing goes wrong with one of the circuits. 

That there is bound to be much improve- 
ment in lighting conditions in our public 
schools is most evident. Until the last five 
years, instruments for the measurement of 
lighting intensities were not commonly 
available. This has changed There is some- 


one who has a meter available for the 
measurement of light, in almost every town 
in the United States. As long as lighting 
was something about which only il- 
luminating engineers knew anything, edu- 
cators were slow to make progress, but now 
that even a superintendent, or a teacher, 
can take a light meter and see for himself 
whether or not lighting conditions are ade- 
quate, there is most certain to be progress. 
Also the common availability of instru- 
ments for the measurement of light will 
make it possible for teachers of printing, 
teachers of drafting, and all other indus- 
trial-arts subjects to check up lighting inten- 
sities in order to secure the maximum pupil 
performance in the several activities. 
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for'some types of. work. 

4. Logan, H. L., “Lighting the Classroom,” 
Architectural Record, 70:54-55, July, 1931. 
Gives a table of average daylight intensities 
in classrooms for east, west, north, and south 
exposures. A formula is given which enables 
one to determirie minimum light intensity for 
winter months and at several distances from 
the windows. 

5. Kunerth, William, A Textbook of Ilumi- 


nation. John Wiley and Sons, New York City, 


1936. 276 pp. 

6. Gardner, Henry A., “Painting — The 
Other Half of Better Seeing,” Factory 
Management and Maintenance, 92:103-105, 
March, 1934. An article citing examples from 
industry to show the value of paint in helping 
to solve the problem of illumination. Gives a 
table of light reflecting values of various 
colored paints. 

7. Hopkinson, G. M., “Natural and Artifi- 
cial Lighting of School Rooms,” American 
School Board Journal, 81:41-42, October, 
1930. Summarizes state laws in regard to ratio 
of window area to floor area. Advises no 
credit for glass area lower than 36 inches from 
the floor. Quotes the Ohio law on school 
lighting. 

8. Luckiesh, M. and Moss, Frank K., “The 
New Science of Lighting,” Transactions of 
Illuminating Engineering Society, 29:641-676, 
1934. Rather comprehensive. Suggests that in- 
stead of trying to have artificial lighting com- 
pete with darkness, we would endeavor to 
compete in terms of daylight. 

9. Luckiesh, M. and Moss, Frank, “The 
Applied Science of Seeing,” Transactions of 
Illuminating Engineering Society, 28:842-865, 
1933. Maintains that the foot-candle method 
of recommending lighting intensity is inade- 
quate. Lighting standards now thoroughly anti- 
quated. A geometric scale, rather than av 
arithmetic, of light values should be used. 

10. Editorial, Transactions of Illuminating 


Engineering Society, 28:491, 1933. 
(To be continued) 
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This Thing Called “Method”—I 


Lawrence F. Ashley 


" Director, Industrial Arts Education, 
Eastern Illinois State Teachers College, 
Charleston, Illinois 


One is not concerned with unisolated 
pedagogical pabulum-nor with etymological 
derivations, yet the would-be-successful in- 
dustrial-arts teacher will find food for 
thought in the connotation of the word 
method, and the dictionary does give some 
ideas relative to its adoption pedagogically: 

Method, . (Gr. methodos, a going after, 

pursuit, investigation, system; meta, 
after, and hodos, way.) 
1. Systematic mode or manner of ac- 
tion; suitable and convenient arrange- 
ment of separate things or parts; 
regular or orderly procedure; system; 
action regulated by rules; regularity. 
2. A mode or manner or procedure; an 
established or systematic order for per- 
forming any action or conducting any 
operation; also the means of exhibiting 
or teaching such a system; as a method 
for the organ; a method of investiga- 
tion. 


What was the origin of these notions and 
how have they evolved in the philosophy 
of industrial-arts teaching? 

While there is plenty of evidence of 
craft knowledge dating at least 5000 B.c.* 
and stone tablets excavated in Chaldea 
of similar date bear indentures of appren- 
ticeship in brick and tile making, nothing 
of importance relative to the manner of 
teaching and learning exists prior to the 
time of Plato. Lives of savages and barbaric 
peoples living in remote or not easily ac- 


cessible parts of the world lead to the 


assumption that most learning was acquired 
by conscious or unconscious imitation and 
the rest by accidental discovery.” Imitating 
requires that one first have a general con- 
ception of the ideas to be mastered by 
viewing a finished product or a completed 
process. Next is the careful observance of 
the step-by-step manner of developing the 





See the ‘Fifty Centuries of Glass” in the Toledo, Ohio, 
Museum. 

*Monroe, Paul, A Text-book in the History of Education 
bara York: The Macmillan Company), 190 pages, pp. 


article and the attempt to follow the one 
who demonstrates. Having performed suc- 
cessfully once, he still lacks much in being 
proficient, and acquires skill only after con- 
stant practice and repetition. Plato says:* 


According to my view, anyone who would 
be good at anything must practice that thing 
from his youth upward, both in sport and in 
earnest; for example, he who is to be a good 
builder should play at building houses; he 
who is to be a good husbandman, at tilling the 
soil; and those who have the care of their 
education should provide the young with mimic 
tools. They should learn beforehand the knowl- 
edge they will afterward require for their art. 
For example, the future carpenter should learn 
to measure and apply the lines in play; the 
future warrior should learn riding and some 
other exercise for amusement, and the teacher 
should direct the child’s inclinations and 
pleasures by the help of amusements to their 
final goal in life. 


One sees in this statement not only the 
idea back of methods in craft learning 
which has persisted since earliest times, but 
the ideas of interest, objects, learning by 
doing, and projects as factors in acquiring 
knowledge. An overview of the development 
of the much overworked term project as 
an educational pabulum is a necessary pre- 
liminary to present classroom procedures. 


Roots of the Project Method 

As implied, in the foregoing, ideas back 
of the project method began in antiquity 
and were no doubt the result of man’s 
first actions as a thinking being. The mak- 
ing of the first stone implement was a 
project for someone. The implements them- 
selves were projects in another use of the 
term. Using the act of doing as a method 
of learning is also very old. Cubberley* 
says that “learning by doing” was highly 
advocated in Greece in the year 590 B.c. 

That the early Greeks made use of the 
project idea of teaching is apparent in in- 
formation which history records of their 
customs in civil life and education. In 





3Jewett, Benjamin, The Dialogues of Plato (Oxford 
University Press), Vol. V, “The Laws,’’ Book I, p. 21. 

4Cubberley, Ellwood P., The History of Education 
(New York: Houghton Mifflin Co.), 1920, 849 p. (See p. 
37). 
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The evolution of the project ably 
discussed. 





Plato’s laws, the Athenian Stranger speaks 
as follows:° 


A freeman, I conceive, should learn as 
much of these branches (arithmetic and mathe- 
matics generally) as every child in Egypt is 
taught when he learns his alphabet. In that 
country arithmetical games have been actually 
invented for the use of children, which they 
learn as a pleasure and amusement. They have 
to distribute apples and garlands, using the 
same number sometimes for a larger and 
sometimes for a lesser number of persons; 
and they arrange pugilists and wrestlers as 
they pair together by lot or remain over, and 
show the order in which they follow. Another 
mode of amusing them is by distributing ves- 
sels, some in which gold, brass, silver, and the 
like are mixed, others in which they are un- 
mixed; and, as I was saying, they adopt to 
their amusement the numbers in common use 
and in this way make more intelligible to 
their pupils the arrangements and movements 
of armies and expeditions, and in the manage- 


_ ment of a household they make the people 


more useful to themselves and more wide 
awake; and again in measurements of things 
which have length and breadth and depth, 
they free us from the natural ignorance of all 
these things which is so ludicrous and dis- 
graceful. 


One can see in the Athenian’s statement 
that activities as we now know them were 
used by the Egyptians at least so early as 
350 B.c., and that the Greeks under the 
advice of Plato must have soon followed 
their example. Thus one sees that “what 
is new in education is the bringing of old 
techniques into the school.” Cubberley tells 
of the early book copying in the 
monasteries, and from his statements which 
follow one may see all of the elements of 
projects being carried on there.® 





5Monroe, Paul, Source Book of the History of Education 
for the Greek and Roman Period (New York: Macmillan 
Co.), 1923, 515 p. (Selections from the ‘‘Laws of Plato,” 
pp. 222-268; see p. 258). 

*Cubberley, op. cit. 
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To teach a novice to copy accurately a 
manuscript was quite a different thing from 
teaching of writing of today. It was more 
nearly comparable to present-day instruction 
in lettering in a college engineering course, as 
it called for a degree of workmanship and 
accuracy not required in ordinary writing. . . . 
Aside from the copying there was the making 
of the parchment and the ink. Sheepskins 
were chiefly used and a book of size might 
require a hundred or more skins. These were 
first soaked in lime water to loosen the hair 
and flesh and then carefully stretched on board 
frames to dry. After they had dried they were 
again scraped with sharp knives to secure an 
even thickness and then rubbed smooth with 
pumice and chalk. . . . This was next cut into 
pages of the desired size and arranged ready 
for writing. 

Children were taught to do the work just 
described, as part of their learning in the 
monastery as early as A.D. 529. 


There is much evidence that trades were 
taught as early as 5000 B.c.; that appren- 
ticeships existed with the beginning of spe- 
cial crafts; and that division of labor was 
known as early as 400 B.c. Anderson’ 
tells of what might be called a shoemaking 
project as told by Zenophon. He says: 

“In the larger cities where shoes of the same 
kind were needed, one man might get a liv- 
ing by doing nothing but stitching, another 
by cutting them out, or by cutting out upper 
leathers only, while another would merely 
put the pieces together. 

These events only show that before the 
Middle Ages there must have been proj- 
ects of all kinds in the everyday life of 
the people and that as lifework was car- 
ried into schooling or training, as was done 
by the early Greeks and the monastic 
schools, it was only natural to use the meth- 
ods found most effective in daily life. 


The Project in the Beginning of 
Modern Education 


Bennett® quotes Rabelais (1483-1553), 
setting forth what might well be termed 
the Industries Project, or a visiting proj- 
ect, comparable to what is done in modern 
schools. He says: 

They went likewise to see the drawing of 
metals, or the casting of great ordnance; how 
the lapidaries did work, as also the goldsmiths 
and the cutters of precious stones. Nor did 
they omit to visit the alchemists, money coin- 
ers, upholsterers, weavers, velvet workers, 
watchmakers, looking-glass framers, printers, 
organists, and other kinds of artificers — and 
did learn and consider the industry and the 
invention of the trades. 

Mulcaster (1531-1611)® required all 
kinds of drawing projects in his Merchant 





TAnderson, L. F., “Some Facts Regarding Vocational 
Training Among the Ancient Greeks and Romans,” School 
Review, Vol. XX, p. 193. 

SBennett, Charles A., History of Manual and Industrial 
Arts up to 1870 (Peoria, Ill.: The Manual Arts Press), 
1926, 426 p.. (See p. 33.) 

Tbid., p. 34. 


Taylor’s School, and to show that such 
work had existed from before the time of 
Christ to his time, he quoted from Aristotle 
as follows: 

; . so drawing by pen or pencil is very 
requisite to make a man able to judge what 
that is that he buyeth of artificers and crafts- 
men, etc. 

Comenius (1592-1670) is quoted as 
saying that children should be kept busy: 

Let them be like ants, continually occu- 
pied in doing something, carrying, drawing, 
constructing, and transporting, providing always 
that whatever they do be done prudently. 

In the seventeenth century, such men as 
Hartlib, Milton, Petty and Moxon in Eng- 
land, and Francke in Germany, were urging 
an awakening in content and method in 


education. Much was being said of the 


place of work in education. Mechanical 
exercises, garden and farm projects were 
being advocated primarily from a voca- 
tional point of view, and partly from a so- 
cial point of view. Some thought was al- 
ready given to the best ways of obtaining 
the results desired. These men may be 
called the precursors of what the historians 
of education term the “Psychological 
Period.” 


Rousseau and Pestalozzi Used the 
Project Method 


As stated, the time was ripe in the 
eighteenth century for attention to be fo- 
cused on method. Most previous effort had 
been placed on content. Rousseau (1712-— 
1778) advocated learning by doing, and 
naturally must have had in mind many 
projects for Emile. Perhaps one example of 
his that very closely approaches our pres- 
ent notion of a project as a unit of work 
is what may be called his “Robinson 
Crusoe Project.”44 He says that he would 
have Emile read this book first of all, and 
to learn by emulation of it the true nature 
of things, so that he will have the proper 
appreciation of social man through having 
lived alone. The child having to work on 
his island would learn the value and nature 
of useful things. 

He would know all that is useful, and only 
that; you have no more need to guide him, 
you have only to hold him. 

Pestalozzi (1746-1827) began his edu- 
cational experiment with the great social 
project at Neuhof and continued with 
numerous others at Stanz, Burgdorf, and 
Yverdun. In his How Gertrude Teaches 
Her Children’? there is the great nature 
project running throughout the book. 
Drawing is based upon nature, and nature 





1°] bid., p. 38. 

Rousseau, J. J., Emile ou de lEducation (Paris: 
—" Ed., Librairie Garnier Freres), 638 p. (See p. 
203. 

12Pestalozzi, H., How Gertrude Teaches Her Children. 
Tr. by Lucey E. Holland and Francis C. Turner. 
(Syracuse, N. Y.: C. W. Bardeen), 1898, 391 p. (See p. 
300 and 329.) 
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is used for appreciation of perfection. Out 
of drawing grows writing. Likewise the idea 
of integration is worked out in the inter- 
relation of all things with nature. 

Graves™ calls attention to a project in 
geography suggested by Pestalozzi in the 
sense in which we now think of the term. 
Graves quoting Pestalozzi: 

The pupils began in geography by acquiring 
the points of the compass and relative posi- 
tions, and from this knowledge observed and 
described some familiar place. The valley of 
Buron near at hand was observed in detail 
and modeled upon long tables in clay brought 
from its sides. 

Parker™* no doubt refers to the same’ 
in quoting Pestalozzi as speaking of his 
method at Yverdon in 1805 as follows: 

The first elements of geography were taught 
us from the land itself. We were first taken 
to a narrow valley not far from Yverdon, 
where the river Burron runs. (Note the dif- 
ferent spelling.) After taking a general view 
of the valley, we were made to examine the 
details, until we had obtained an exact and 
complete idea of it. We were then told to take 
some of the clay which lay in the beds on one 
side of the valley and fill the baskets which 
we had brought for the purpose. On our re- 
turn to the castle we took our places at the 
long tables and reproduced in relief the val- 
ley we had just studied, each one doing the 
part that had been allotted to him. In the 
course of the next few days, more walks and 
more explorations, each day on higher ground, 
and each time with a further extension of our 
work. 

Contemporary with Pestalozzi, private 
undertakings were springing up both in Eu- 
rope and in America which made use of 
manual and agricultural projects of all 
kinds for the purposes of recreation, phys- 
ical exercise, and motivation. A few of 
these were: (1) the Moravian settlement 
at Bethlehem, Pennsylvania, in 1847; (2) 
the Cokesbury College (Methodist) at 
Abingdon, Maryland, in 1787; and (3) the 
de la Howe State School of South Carolina 
in 1797. In Europe the most outstanding 
was the school of Fellenberg at Munchen- 
buchsee, Switzerland, the site for which was 
purchased in 1799. The first building was 
erected in 1807. 


Extension of Pestalozzian Ideas in the 
Nineteenth Century 

The Fellenberg school*® made use of the 
project method from the beginning. Prac- 
tical work was interrelated with academic 
and devotional exercises. Wehrli, (the prin- 
cipal teacher) made a practice of forming 
as many connections as possible between 
school studies and manual work. All lessons 





18Graves, Frank P., Great Educators of Three Centuries 
(New York: Macmillan Co.), 1912, 289 p. (See page 
289.) 

14Parker, Samuel Chester, A Text-book on the History 
of Modern Elementary Education (New York: Ginn & 
Ca.), 1912, 505 pages. (See pp. 326, 327.) 

Bennett, op. cit., pp. 147-156. 
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which could be connected with the work in 
the fields, the kitchens, gardens, or shops 
were motivated in this way. Fellenberg is 
quoted as saying: “Instruction should be 
followed by action as closely as the light- 
ning the thunder, and the life should be 
in complete harmony with the studies.” 

Fellenberg’s school at Meykirch was a 
distinct agricultural project in which he at- 
tempted to prove that a farm school might 
be started on borrowed capital, and be 
made to pay for itself from the profits of 
student labor on it. Robert Owen, who was 
an observer of Pestalozzi and Fellenberg, 
was instrumental in numerous develop- 
ments in the United States, the principal 
one of which was the New Harmony Move- 
ment in Indiana. One cannot read much 
of Lockewood’s New Harmony Movement 
without seeing “projects” in weaving, in 
farming, in carpentry, in printing, in black- 
smithing, in storing of grain, and in do- 
mestic arts. : 

The Manual Labor Movement in Amer- 
ica, beginning about 1825 and lasting un- 
til about 1845, consisted of co-operative 
farm projects on the Pestalozzian prin- 
ciples. The purpose was to provide in these 
schools an opportunity to make both the 
school and the student self-sustaining. 
There were many interesting attempts,!® 
due to the work of Theodore Weld, in which 
there were projects in general farming, 
gardening, housework, and carpentry. 

The Lyceums and technical schools 
springing up at about the same time as the 
Manual Labor Movement made use of the 
“project” in the sense of subject or end to 
be attained, as well as in the sense of 
method. Outstanding among these is the 
Van Rensselaer School at Troy, New York. 
Co-operative arrangements were made here 
with shops and farms so that the students 
could earn, learn, and help support the 
school at the same time. Things were made 
for the things themselves. This was noticed 
particularly in engineering developments 
which were to furnish the stimuli for 
manual training in general education in the 
latter part of the nineteenth century. Stock- 
ton illustrates this idea with the follow- 
ing:17 

Since the complex present is best understood 
in the light of the moves of the simple past, 
the discussion turns at once to the evolution 
of the manual training movement as the first 
key to the status and meaning of project (or 
activity) work used as a separate subject of 
instruction. 

Uno Cygnaeus (1810-1888) developed 
a system of occupational and constructive 
projects which was adopted by the elemen- 
tary and normal schools of Finland in 1866. 
Otto Salomon of Sweden visited Cygnaeus 


Bennett, op. cit. 
Stockton, James Leroy, Project Work in Education 
- York: Houghton Mifflin Co.), 1920, 166 Pages (p. 
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in 1874 and upon returning introduced the 
work in the schools of his country. The 
work reached America in 1876, but with 
a Russian influence due to engineering ex- 
hibits of that country at the Philadelphia 
Centennial. With the development of man- 
ual training for the next two decades at 
least, the projects came to be used in the 
sense of the making of something by in- 
dividuals to develop technical skills. The 
work was primarily on the high-school 
level. ; 

In the elementary grades the idea of 
projects as methods in the acquisition of 
knowledge continued to gain ground due 
to the numerous applications of the Froe- 
belian and Pestalozzian theories. Horace 
Mann made general suggestions for the in- 
troduction of Nature Study?® not so much 
as a subject but as a method. He said: 

What could be more delightful both to 
teachers and pupils than to repair on a 
pleasant summer’s morning or afternoon, once 
a week, or oftener, to the edge of a wood, 
and there in the shade to learn the names 
and uses of the objects of nature? 

A contemporary of Mann’s, Amos Bron- 
son Alcott (1799-1888), was advocating 
the same things with regard to the values 
to be derived from nature studies. Proj- 
ects in writing and sketching from nature 
occupied a large place in his method, 

Henry Barnard went a step further by 
suggesting definite projects for study from 
which he would have various subjects de- 
veloped. An example was his road project.!® 
It was introduced by a discussion of the 
desert sands and the camels: This was fol- 
lowed by a study of the history of paths 


18Mann, Horace, The Common School Journal (Boston), 
July 1, 1843, p. 208. 

Barnard, Henry, Object Teaching and Oral Lessons on 
Social Science and Common Things (New York: F. C. 
Brownell), 1860, 434 Pages. (See page 51.) 
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through woods and over mountains, then 
by a study of the different kinds of roads, 
such as military and commercial roads. 
Branch or byroads were considered. The 
third major step in the study was that of 
road construction, in which materials, costs, 
and methods of building were studied. The 
last step was a study of the uses of roads. 
In this step a comparison was made with 
the circulatory system of the body. His 
project on writing pens was similarly de- 
veloped. 

Object teaching, which was but a step 
removed from the project method, had been 
introduced in Oswego, New York, in 1860, 
by E. A. Sheldon, and by the latter part 
of the century had swept the country. 
Most of the emphasis in object teaching 
and the early projects was on individual 
development. 

There were numerous attempts in Eu- 
rope in the latter part of the nineteenth 
century to establish schools in which the 
doctrines of Rousseau, Pestalozzi, and Fel- 
lenberg would furnish the method. Notable 
among these was the school at Cempuis, 
France, which was known as Gabriel 
Geroud’s Orphanage. Most of the work 
in the institution was in the nature of proj- 
ects either indoors or out-of-doors. Fer- 
riere*® tells of the method there as fol- 
lows: 

At Cempuis, as at Yverdon, the household 
economy, — beds, clothing, housecleaning — is 
in the hands of the pupils, the larger ones 
helping the smaller. . . . Excursions, even trips 
lasting several days, were frequent. They al- 
ways had a definite object: a visit to a shop 
or a factory; the sight of a spectacle of 
nature, of a spring, a valley; a historic or pre- 
historic monument; a living lesson in science, 
in geography, history, and morals. 

This method or teaching in orphanages 
and reform schools received considerable 
study both in Europe and America. 

Agricultural education as a high-school 
subject was being urged and the first agri- 
cultural high school was established in Min- 
nesota in 1888. As projects are dominant 
in agricultural education today, the de- 
velopment of the agricultural high school 
must have had considerable to do with the 
advance of the term “project method.” 
However, by 1898 there were only ten 
such high schools in the country, and while 
the beginning of the twentieth century saw 
this number multiplied many times, there 
were but. 1,000 such schools in 1920. In- 
cidentally the development of the project 
method in the sense of “a purposeful ac- 
tivity in a social environment” was not 
dominant until after the World war, though 
one can see from the examples cited that 
considerable thought had been given to this 
method, and much had been written to 


support it. 
(To be continued) 
%*Ferriere, Ad., L’Ecole Active. Fortieth Edition 
(Geneve: Editions Forum), 1930, 210 pages. (See p. 41.) 
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For some years prior to 1932, it was 
felt by industrial-arts teachers in Wisconsin 
that there was very little organized effort 
in the interests of industrial arts in the 
state. This led to the organization, in 1932, 
of the Wisconsin Industrial Arts Associa- 
tion which has for its purpose: “To further 
the interests and to promote the general 
welfare of industrial arts in the State of 
Wisconsin.” A short time later the purpose 
was changed to: “Further the interests and 
to promote the general welfare of industrial 
arts as an.integral part of the educational 
program of the State of Wisconsin.” The 
original constitution provided among its 
committees, one on course of study. Ac- 
cording to the statement in the constitu- 
tion, “this committee will co-operate with 
the State Department of Public Instruc- 
tion.” This article was later amended to in- 
clude the Wisconsin Educational Associa- 
tion. The early constitution provided for 
representation in the executive committees 
on even years by three members from the 
northern part of the state and in odd years 
three members from the southern part of 
the state. This was later changed and rep- 
resentation for the entire state gained 
through electing officers of various areas 
who worked up through the various of- 
fices of the association. 

The association immediately received full 
co-operation of the state department of in- 
struction. A state high-school supervisor 
was appointed by the state superintendent 
of schools as a member of the executive 
committee. With an active state group 
working, it was possible to study problems 
which were pressing for solutions at that 
time, among them being: 

1. Teachers’ qualifications. 

2. Teachers’ assignments, programs, 
loads. 

3. How to improve industrial-arts teach- 
ing. 

4. The industrial-arts curriculum. 

Committees studied each of the fore- 
going, and meetings were held with repre- 
sentatives of the state department of 
instruction which brought about some im- 
mediate and continuing betterment. In or- 
der to bring purposes and methods to every 
teacher, sixteen group conferences were 
started in convenient centers throughout 


the state. These conferences were jointly 
sponsored by the state department and the 
Wisconsin Industrial Arts Association. See 
Figure 1. They were a decided factor in 
arousing interest and upgrading work 
throughout the state. 

The responsibility for making the pro- 
gram and obtaining speakers and making 
other plans in connection with the indus- 
trial-arts section of the annual convention 
of the Wisconsin Education Association 
was taken over by the Wisconsin Industrial 
Arts Association. The one-afternoon session 
held prior to 1932, was increased to a two- 
afternoon program to include a second 
afternoon program of _ subject-matter 
groups. 

There were several reports issued by cur- 
riculum committees up to 1934. These re- 
ports, while valuable in themselves, were 
not widely accepted, nor did they receive 
recognition by the state department of 
public instruction, due probably to the fact 
that they did not represent the efforts of 
a large number of industrial-arts teachers 
widely distributed over the state. During 
1933, the program of the association was 
built around the Wisconsin philosophy of 
education and its significance in industrial 
arts. These topics were discussed in the gen- 
eral section at the state convention, in the 
group conferences, and district industrial- 
arts meetings throughout the state. As an 
outgrowth of these discussions came the 
setting up of the problem proposing a plan 





The results of several years of 
strenuous efforts by the industrial- 
arts teachers of Wisconsin to up- 


grade their own work. 





sin. The total plan covered (1) the Wis- 
consin philosophy of education, (2) the 
significance of industrial arts in the modern 
curriculum, (3) activity divisions, (4) 
grade, time and allotment, and shop loca- 
tion, (5) content and emphasis, (6) desired 
results and necessary teaching procedures. 
The problem, as set up, was discussed with 
a representative of the state department 
who expressed interest in the problem. Ac- 
tive co-operation was given to getting basic 
information needed upon which to go for- 
ward with the problem. 

The need for getting authentic informa- 
tion for the reorganization of industrial 
arts, and complete co-operation of all 
teachers and administrative officers, 
brought up the necessity of asking co-op- 
eration of not only the state department 
of public instruction, but of Stout Insti- 
tute, a state teacher-training institution for 
vocational teachers and_ industrial-arts 
teachers, the Wisconsin Education Asso- 
ciation, and the Wisconsin District Educa- 
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Fig. 1. Working plan of the Wisconsin Industrial Arts Association 
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Fig. 2. Map showing teaching locations 


various agencies were approached and a_ increased from three to seven members se- turn, works with the state department 
working plan was effected which effectively lected on a regional basis. through the association committees. The 


co-ordinates work that is carried on in the A study of Figures 1 and 2 reveals the executive committee 
state. The state organization is illustrated close tie-up between the several agencies meeting as a part of 


conducts its annual 
the state convention 


in Figure 1. The map indicating “Indus- _in the state which are concerned with of the Wisconsin Education Association. 
trial-arts teaching locations” and the areas industrial arts. Industrial-arts teachers ex- The investigating, planning, and upgrading 


included in district industrial-arts associa- press their needs and desires to the exec- of industrial arts and 


the promotion of its 


tion meetings and conferences, is shown in utive committee of the Wisconsin Indus- program is done through the Wisconsin 
Figure 2. The curriculum committee was _ trial Arts Association. This committee, in Industrial Arts Association executive com- 
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mittee, the state subject-matter sectional 
groups, the district industrial-arts sectional 
groups, and group conferences. The dis- 
trict sectional chairman and conference 
chairman have the co-operation of the Wis- 
consin Industrial Arts Association exec- 
utive committee in the preparation of their 
programs. A representative of the state de- 
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on a report made to the state superin- 
tendent of schools as a part of the annual 
report of high-school principals. Since 
“Supplement A”! which is shown herewith, 
was a part of the state report, 100-per cent 
returns were received on it. 

Information gained through the reports 
was tabulated and furnished the basis for 





ImporTANT: A copy of this report, 
signed by the high-school principal should 
be filed with the state superintendent on or 
before September 10, even though you 
offer no Industrial arts. This material will 
be used by the curriculum committee of 
this department in co-operation with the 
curriculum committee of the Industrial 
Arts Association. 

Very truly yours, 
JOHN CALLAHAN, 
State Superintendent. 
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List below the shops and drawing rooms 
in which industrial-arts work will be carried 
on in 1936-37. 

Under I, Name of Shop, enter general 
metal, bench woodwork, mechanics, draw- 
ing, general shop, etc. Each number repre- 
sents a separate room. 

Under III, Activities in Shop, enter cabinet- 
making, carpentry, etc., to show different 
industrial activities included. 

Under IV, Grade Levels, list Grades I-XII 
using the room. 

Under V, Number of Teachers Assigned to 
Room, indicate the number of individual 
teachers who regularly teach in the room. 
Under VI, Capacity, indicate the maximum 





Supplement “A” to Preliminary Report 
of High School 


number of pupils which the room can 
accommodate at one time. 
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session 
Enrolled Boys........ RE 
If any industrial-arts teacher is also as- 
signed to other work in addition to indus- 
trial arts, list the name of the subject or 
activities below. 


Other 


Subjects —- Curricular Co-Curricular 








Sample Copy of Form Used to Secure Data for 1936-37 Studies 


partment of public instruction and the Wis- 
- consin Industrial Arts Association executive 
committee are always on the program of 
the district and conference sessions. 

Financial assistance is given the Wiscon- 
sin Industrial Arts Association by the state 
department, the Wisconsin Education As- 
sociation, and the district associations in 
carrying out the entire program. 

With the reorganization completed, the 
work of curriculum reorganization was be- 
gun. In order to find out just what the 
situation was in Wisconsin relative to in- 
dustrial arts, a preliminary survey was 
made in 1935. Through information gained 
in this preliminary survey, a second one 
was made in 1936. The survey was based 


the forthcoming bulletin on industrial arts 
in Wisconsin. Significant information was 
gained concerning industrial arts in the 
state which is being used as a guide in plans 
for the reorganization of industrial arts in 
the state. Some pertinent facts relative to 
offerings and enrollments are: 

1. The size and kind of school are fac- 
tors which determine whether or not the 
subject of industrial arts is offered. 

a) Only 3 per cent of the 2- and 3- 
teacher schools offered industrial arts. 

5b) In -85 per cent of the junior high 
schools, industrial arts was offered. 

c) The percentage of schools offering in- 





1Wisconsin Industrial Arts Curriculum Survey, 1936— 
37. 
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dustrial arts increased with the number of 
teachers. 

2. The size and kind of school are de- 
termining factors in the range of shop ac- 
tivities offered. 

a) For the junior-high-school group, nine 
activities were reported with woodwork 


and drawing predominating, followed by . 


general metal, general shop and printing. 
Shop-capacity range 20 to 30 pupils. Trend 
in shop capacity, 30 pupils. 

b) The 2 to 3-teacher high-school group 
showed that four activities were offered — 
drawing, general metals, printing, and 
woodwork, with woodwork emphasized. 
Shop-capacity range 11 to 12. 

c) The 3-, 5-, 6-teacher high-school group 
showed that four activities were offered — 


drawing, farm mechanics, general shop? and 


woodwork with general shop predominat- 
ing. Shop-capacity average range 14 to 16, 
trend range 12 to 14. 

d) The 7-, 8-, 9-teacher high-school 
group showed five activities offered, draw- 
ing, farm mechanics, general metals, gen- 
eral shop, woodwork, with general shop 


having the largest enrollment with wood-’ 


work second, and drawing third. Shop- 
capacity average range 16 to 20 with 
capacity trend 20. 

e) The 10 to 14-teacher high-school 
group showed drawing, electricity, farm 
mechanics, general metals, general shop and 
woodwork as being offered with largest 
enrollment in general shop, drawing, and 
woodwork, following in that order. Shop- 
capacity average range 18 to 32, trend 
ranges 20 to 24. 

f) The 15 to 24-teacher high-school 
group listed auto mechanics, drawing, farm 
mechanics, general metals, general shop, in- 
dustrial mechanics, machine shop, printing, 
and woodwork as offerings. Woodwork has 
largest enrollment followed in turn by 
drawing and general shop. School*capacity 
range 12 to 24 with trend at 20 to 24. 

g) The 25-teacher, and over, high-school 
group showed the following offerings: Auto 
mechanics, drawing, electricity, general 
metal, general shop, machine shop, print- 
ing, woodwork, and sheet metal. Drawing 
is offered most, followed closely by wood- 
work, with large enrollment in all of the 
other offerings. Shop-capacity average 
range 15 to 28, with trend to 24 and 30. 

It will be seen that the size of the school 
had a great deal to do with opportunities 
for industrial arts in the state. The tradi- 
tional activities woodwork and drawing ac- 
count for approximately 60 per cent of the 
total enrollment. Tendency to diversify of- 
ferings in the smaller school is shown in 
the general shop enrollment. 





*The term “general shop” was found to have a variety 
of meanings, as offerings under this designation show a 
wide range of activities and include many courses given 
separate classification. 
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Further data gleaned from the survey 
indicated the need for the clarification of 
terms. Course names and activities in the 
shop reveal: 

1. The term “general shop” has no spe- 
cial meaning as a course name. There were 
109 schools offering general shop with 44 
activities listed. The range of activities in 
a shop was from 18 to 22 with woodwork, 
electricity, mechanical drawing, cabinet- 
making, metal, joinery, sheet metal, gen- 
eral metals, and home mechanics most fre- 
quently taught, with the first three listed 
here as heavy favorites. 

2. Woodwork-shop names and activities 
in the shop. 

a) There were 13 shop names listed un- 
der woodwork. Bench woodwork was most 
commonly used, followed by woodwork and 
cabinetmaking. 

b) Activities listed under woodwork 
numbered 32, with cabinetmaking most 
widely listed, followed by capacity, wood- 
working, patternmaking, and elementary 
woodwork to a considerable extent. 

3. Drawing-shop names and activities in 
the shop. 

a) There were 12 shop names for the 
drawing shop. By far the greatest number 
were named “mechanical drawing.” The 
next number listed the room “drawing 
room” and “drafting room.” 

6b) Thirty-two drawing activities were 
mentioned as being done in the drawing 
room. Mechanical drawing headed all 
others followed next in turn by architec- 
tural drawing, machine drawing, general 
drawing, and drawing. 

4. Activities in auto-mechanics shops 
numbered 7, with auto mechanics named 
by far the greater number of times as the 
activity in the shop. 

5. Fourteen activities were reported in 
general metal shop, with the greatest num- 
ber reporting general metal, sheet metal, 
and bench metal as offerings. 

6. The printing shop indicated 13 activi- 
ties, with printing encountered most, with 
the terms “book binding” and “presswork” 
next but not following closely. 

7. Machine shop showed 7 activities of- 
fered under this shop name, with the great- 
est number called “machine.” 

8. There were 10 activities offered in the 
electrical shop with the greater number of 
schools listing electricity as the activity in 
the shop. 

9. In the sheet-metal shop, there were 
listed 3 activities. Most schools listed sheet 
metal as the activity under this course 
name. 

10. Eight activities were mentioned un- 
der the course name of farm mechanics. By 
far the largest majority listed farm me- 
chanics as the activity in the farm- 
mechanics shop. 

Having the Wisconsin philosophy of edu- 
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cation in mind and having a rather com- 
plete picture of the industrial-arts situa- 
tion, it was possible in the light of general 
curriculum trends and the place as well 
as the function which industrial arts has, 
to proceed with the curriculum project. 
Due to the widespread usefulness of the 
studies and the beneficial effects of the 
conferences held using the studies as a basis 
for discussion, financial assistance was se- 
cured which assured publication of the cur- 
riculum report. 

In order to make the curriculum report 
as valuable as possible and have it con- 
tain material of greatest need throughout 
the state, the curriculum committee pre- 
pared a tentative outline for the pamph- 
let, together with a check sheet. The 
preferences recorded in the check sheet 
were used as guides in selecting ma- 
terial. The outline included: (1) Frontis- 
piece, (2) brief summary of co-operative 
developments leading up to the bulle- 
tin, (3) tables and interpretative data 
on 1936-37 Wisconsin industrial-arts 
curriculum survey, (4) glossary of terms, 
($5) educational highway map, (6) 
summary of educational philosophy, (7) 
summary of appropriate location by activi- 
ties, (8) sample programs for industrial 
arts appropriate for each classification of 
school. 

Sections of the material were assigned 
to members of the executive and curriculum 
committee. These members prepared the 
work assigned to them, and mimeographed 
it. The individual reports will be gone 
over by the assembled committee. It will 
be further checked by a series of confer- 
ences held throughout the state, at which 
teachers from the several regions will be in 
attendance. The tentative report will be 
given further revision. The bulletin, which 
is to be published early next summer, will 
be the result of this long and laborious 
process, but the results will, no doubt, 
justify the effort. 
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Since the organization of the Wisconsin 
Industrial Arts Association, much has been 
done for industrial arts and general edu- 
cation in the state. A few things that have 
already been accomplished might be of in- 
terest to individuals and groups interested 
in industrial arts. 

1. The active co-operation of the Wis- 
consin state department of public instruc- 
tion was secured in the interests of in- 
dustrial arts. This has been done through 
a representative of the state department 
acting on the Wisconsin Industrial Arts 
Association executive committee, through 
state supervisors being informed on indus- 
trial arts, conducting conferences, and ad- 
vising intelligently with teachers and ad- 
ministrators. 

2. The co-operation of the Wisconsin 
Education Association and the Wisconsin 
District Education Associations was se- 
cured, in upgrading industrial arts in the 
state principally through conventions and 
conferences and financial assistance. 

3. The co-operation of teacher-training 
institutions was secured in adjusting pro- 
grams to the needs of teachers entering in- 
dustrial arts. 

4. The executive committee has been 
of assistance to teachers, principals, super- 
intendents, educational advisers of CCC 
camps, and government housing projects, 
in laying out programs, courses, shop and 
building plans, making out equipment lists, 
and the like. 

5. The executive committee has been of 
assistance to teachers and students in 
carrying out studies and distributing in- 
formation of value to all industrial-arts 
teachers. 

6. A complete study has been made of 
industrial arts in Wisconsin. This study has 
been discussed widely in the state and has 
led to a desire for a reorganized program 
of industrial arts for the state. The plan 
of reorganization is now being prepared for 
publication. 
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The material needs of humanity never 
have been so well satisfied by various peo- 
ples of the earth as they are now. Man 
never has climbed to such high objective 
achievement as now. And there never have 
been such widespread revolutionary changes 
in economics and in industry as those that 
are occurring now. In consequence of this 
great forward movement, there seem to be 
differences in two important segments of 
civilization: the ever rapidly moving ma- 
terial aspects of business and the machine, 
and the slowly moving world of culture 
and social institutions. These differences 
are recognizable as a cleavage that involves 
the services of educational institutions be- 
cause they belong to that set of institutions 
that supplies the trained people who di- 
rect the services of and who work in busi- 
ness and in industry. People must enter 
a world of creation from a world that in 
itself lags far behind. It seems that creative 
learning lags far behind creative achieve- 
ment. And there lies a problem that chal- 
lenges all of education today. 

The world of our fathers was relatively 
simple. They were born into an environ- 
ment of simple adjustment. Each family 
made what was required and there was 
little need to buy. For the majority of peo- 
ple here today, there was a time when there 
were barns and sheds to build; there were 
wells to dig, farm machinery to repair, 
tools to sharpen and some to make. There 
were chores to do; there were trees to cut, 
fences to build; there were horses and 
calves and cows to tend, chickens to feed 
and eggs to gather. There were fields to 
plow and plant; there was wheat to thresh, 
and corn to husk. These were all a part of 
early living and schooling for the majority 
of adults here today. There were problems 
to solve that involved fundamental experi- 
ences, and these problems exacted the best 
of one’s abilities and judgments. During 
these times, the schools were maintained 
and we all attended them. The schools 
were maintained because it seemed neces- 
sary to have them, but perhaps it was not 
fully realized at the time that the joint 
experiences of life outside of school and in 
school itself would gradually change the 
picture of the things to come. The gradu- 


ates of the schools have changed things so 
that now there are not many youths who en- 
joy the aforementioned fundamental experi- 
ences that most of-us had in our time. 
There are new ways to do things or there 
are other things to do. The school has in- 
fluenced the individual, and the individual 
in turn has influenced the school, so that 
what we have today has come in conse- 
quence of the influence of the school on the 
individual and the influence of the indi- 
vidual on the school, and the changing hu- 
man products of the school seek newer 
ideals of achievement, new and better ways 
to do the things that were done before. 
They demand better services of the school. 
Therefore, there is now a system of organ- 
ized education with many offerings that 
evolved through pioneering stages, but this 
system of education seems not to have 
caught up with world achievement. 

The modern educator himself is a prod- 
uct of this system of education and, hav- 
ing been raised to high levels of educational 
achievement, he seeks the way to bring 
creative education to the equal of or be- 
yond creative achievement. He tells us that 
in order to bring this about there must be 
more activities in schools that will tax the 
creative desires of youth as they were taxed 
in our earlier day. He points to industrial- 
arts education as one of the activities that 
provides many of the natural experiences 
of our youth, many of which experiences 
were present in the daily lives of most of 
us, but are absent today because of the 
way things are done in modern life. In- 
dustrial-arts education shares in providing 
this advancement toward creative achieve- 
ment. 

Industrial-arts education is itself passing 
through a stage of development that takes 
it away from a@ primitive form manifest 
mainly in attempting to do things without 
direction, to do things by fumbling, and 
to do things under the guise of meeting 
spontaneous desires for creating. Industrial 
arts is passing from suggestion of doubt to 
system. Most of us recognize the impor- 
tance of system and order in modern life 
inasmuch as_ success and progressive 
achievement depend upon logical approach 
rather than upon chance occurrence. Prog- 
ress, it is true, depends upon change, but 
considerable permanency and organization 
are essential in order that there can be 
control and direction of change, in order 
that there can be a solid and lasting 
achievement. The necessity for system and 
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From an address given before the 


American Vocational Association, 


Baltimore, December 2, 1937. Sys- 


tematically organized industrial-arts 
courses, rather than those developed 
haphazardly, will facilitate real crea- 


tive learning and achievement. 





order is manifest in periods of rapid change 
even more than under static conditions. In 
fact, system is a characteristic of modern 
civilization. In any worth-while creative ac- 
tivity, order, regularity, sequence are fully 
as necessary as are growth and develop- 
ment. One makes the other more certain 
of arrival. 

There are two points of view with re- 
spect to organization and learning in in- 
dustrial-arts education. One of these, as 
represented in the incidental program, 
which is not predetermined, holds that it 
utilizes the instincts and interests of learn- 
ers to the fullest advantage. There are 
general objectives. The incidental program 
assumes possession of all the values of crea- 
tive education. It is a program in which 
things are assumed to happen without 
planned direction insofar as fundamentals 
are concerned. Major projects are in 
evidence according to child wishes, but the 
fundamentals share only incidental con- 
sideration, and so only if they appear and 
are recognizable by the teacher or by the 
learner. 

The other point of view, which holds 
to the organized program, is one in which 
there is a course of study planned in ad- 
vance, based upon objectives, and with out- 
comes indicated in terms of skills, ideals, 
attitudes, and appreciations. There are 


fundamentals described in advance and in . 


terms of the objectives. And those who be- 
lieve in such a program say that it, too, 
is creative, but it holds to system and there 
need be no apologies for system. Advance 
planning, they further say, does not pre- 
clude utilization of opportunities for moti- 
vation in the interests of both child nature 
and society. They say that just as in other 
creative areas of life activities, system 
makes for progressive advancement. 
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Those who believe and practice in the 
incidental industrial-arts program, point 
frequently toward modern arithmetic in 
support of their theory. They say that the 
modern successful arithmetic teacher covers 
fundamentals on an incidental basis, and, 
therefore, instruction in the shops should be 
carried on in that way. However, there are 
several important studies reported that in- 
dicate that arithmetic cannot be taught 
incidentally with full success. Hanna and 
his associates at the Lincoln School of 
Teachers College, Columbia University, in 
the Tenth Yearbook of the National Coun- 
cil of Teachers of Mathematics, concluded 
that “functional experiences of childhood 
are alone not adequate to develop arith- 
metic skills.” In recommendations arising 
from this study, they say further that “If 
no opportunities are found for certain of 
the present course-of-study requirements, 
she (the teacher) will probably do the best 
she can to build meaning before drill.” 
There is here recommended a program 
planned in advance and based upon drill in 
fundamentals. 

Another arithmetic study is reported by 
Harap and Mapes in the March, 1934, 
Elementary School Journal. It covers the 
learning of fundamentals in an activity 
program. Close examination revealed that 
“The activities were selected deliberately 
because they were rich in the applications 
of the fundamental processes.” They proved 
not that arithmetic could be taught in- 
cidentally, but that selection of appropriate 
activities was necessary in the acquisition 
of desired skills and abilities in arithmetic. 
There showed need for planning and drill. 
And so, too, the active program of Benezet 
of Manchester, N. H., who wrote in the 
November-December, 1935, and January, 
1936, N. E. A. Journal provided evidence 
that children profit most from an organized 
arithmetic program. Moreover, an examina- 
tion of the modern arithmetic text shows 
that definite instruction and drill in funda- 
mentals are still involved but there are 
more practical problems than before. There 
are other studies also, that show that suc- 
cessful arithmetic instruction today is not 
incidental, but rather it is on a planned 
and. organized basis. 

There is analogy in this for industrial- 
arts education. Not only must there be 
systematic organization, there also must be 
master teaching that will lead to creative 
learning. And creative learning in industrial 
arts means guided opportunities for 
bringing the best out of learners in 
terms of skills, attitudes, ideals, and ap- 
preciation in industrial activities. The or- 
ganized program for creative learning per- 
mits of better integration in progressive 
learning than does the incidental type. Both 
forms require equipment, but the one on 
the incidental basis may lead to abuse of 
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that equipment, development of bad habits, 
wrong impressions of industrial practices, 
and hit-and-miss learning. It is costly at its 
best. The other, the one on the organized 
basis, is the more likely to lead to fuller 
measure of creative learning. There is 
psychological justification for the belief that 
incidental and concomitant learning takes 
place in either plan, but there is more cer- 
tainty of desirable incidental and con- 
comitant learning if there is a planned 
program of instruction. 

Subject aims are not old fashioned, iden- 
tified instructional units are not old 
fashioned, projects are not old fashioned, 
and shop organization is not old fashioned. 
All of these, properly conceived, make suc- 
cess possible on an objective basis in a 
creative learning situation in industrial-arts 
education. All of these will facilitate attain- 
ment of success, insofar as industrial arts 
are concerned, in bringing creative learn- 
ing into pace with creative world achieve- 
ment, 

System and organization are necessary in 
industrial-arts education if there is to be 
assurance of creative learning. The teacher 
should know how to organize a course of 
study to make it fit into the whole purpose 
and plan of education. He should know 
that the ultimate in education is develop- 
ment of resourcefulness in every area or 
offering, and that if his work is to be of 
creative nature, it should involve problem- 
solving experiences. He should understand 
that problems cannot be solved in a 
vacuum, and that the fundamentals of the 
activity are necessary in the solution of 
the problems. Therefore, opportunities for 
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practical application should be provided. 
He should understand that the funda- 
mentals, both doing and knowing, are con- 
stant things and are a part of the heritage 
of the race that should be passed on to 
posterity. He should realize that the prob- 
lems are forever changing and that “keep- 
ing up with change” means being alert to 
variations and improvements in material 
goods and changes in social-economic con- 
ditions which involve many of the prob- 
lems with which we are concerned. The 
teacher should train the learner to draw 
upon the learned fundamentals in their 
various patterns and use them in solving 
the problems of his activity. 

From the junior high school, and on 
through higher education, these concepts 
increase in their worth. With the increase 
in the amount of creative learning expected, 
there appears need for organization and 
system. This does not preclude possibility 
of integration. It increases the possibilities 
of putting together things that belong to- 
gether, and we look for that in integra- 
tion. And further, it increases the possibili- 
ties of good teaching. 

We all face the future and not the past, 
but the value of the selected experiences 
of the past will have much to do with 
what we achieve in the future. There is 
a pyramiding of learning and achievement, 
and the apperceptive mass of experience 
will control the extent and practicability of 
future learning and achievement. And this 
is worth the giving of considerable thought 
in organizing the industrial-arts program to 
insure the fullest measure of creative learn- 
ing. 


Form for the Observer 


H. L. Stiles 


High School, - 
Nogales, Arizona 


Teacher 
Class Giserved ........ckes ee 
Type of class procedure (Demonstration) 
Name of Demonstration 
Points observed: 
I. Starting the Class 
1. Was the teacher on time? 
2. Was the class started on time? .... 
3. Did the teacher take the time of 
the class to call the roll? 
II. Demonstration 
1. Are all the tools and materials 
ready? 
2. Does the teacher proceed easily, 
skillfully, and without loss of 
time? 
3. Are all the students able to see 
what is taking place? 
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4. Does the teacher have the atten- 
oe B. . ) rr 
5. Was the demonstration explained to 
the satisfaction of all the class? ... 
6. How long did the demonstration 
take? 
7. Were all the students interested? 


Sy 


8. Did the teacher secure the general 
participation of the class in asking 
questions? 

9. Was the questioning by the teacher 
skillfully done? 

Teacher Personality 

1. Was the teacher sincere? ........ 

2. Was he well prepared? 

3. Did he use good English? ........ 

4. Did he speak plainly and con- 
vincingly? 

5. Was the teacher enthusiastic? .... 

ene ks cg nhdcesdeene 


ee 


Ce 


Il. 


Ce 


ee 


et 








Making House Drawing Educational 


H. H. Robinson 


Senior High School, 
Augusta, Kansas 


A high-school course in house drawing 
should and can be of great general educa- 
tional value. In this respect, house draw- 
ing should rank well with any of the vast 
number of courses offered in our high 
schools. It is gratifying to observe that the 
present trend of such courses is toward a 
study of the problems of the home and the 
householder. Certainly this is as it should 
be, even though the newer, more vital, and 
truly educational course leaves less time 
for copying architectural details. In the 
light of sound psychology and the experi- 
ence of critical instructors, we must admit 
that this is not really a loss, even for the 
future architects. The exact copying of 
drawings may be the weak teacher’s strong- 
est ally but surely it is the good student’s 
enemy. We don’t know of any copy task 
on which an hour’s work might be expected 
to yield educational dividends comparable 
with the potential values of a discussion 
and study of any one of several possible 
problems, pertinent to the home and home 
citizenship. The problem dealing with in- 
vestment in a home (assigned in the tenth 
week of the accompanying course) is an 
example of this type of problem. 

In our attempt to develop and teach a 
more educational course in this field, we 
have found the use of student assignment 
sheets to be a very valuable aid. A set of 
these sheets is given to each pupil at the 
beginning of the semester. 

This course of assignment sheets, as here 
printed, does not suggest any too well the 
educational possibilities of a study in this 
field. The course is in the process of grow- 
ing and we hope that it may change and 
improve in the hands of the readers until 
we may eventually feel with some assurance 
that we are vitally contributing to the lives 
of boys, men, and families. Whether such 
a study helps to make boys more conscious 
and appreciative of home problems and 
situations, whether it helps to improve their 
tastes and judgment, and whether or not it 
improves their conception of proper housing 
and living, does and must depend upon the 
skill and resourcefulness of their instructor. 

The use of this course supposes, and any 
sincere attempt to teach such a course must 
assume, that the instructor has assembled 
a good laboratory of advertising and struc- 
tural materials, and a good library of ad- 
vertising and governmental publications. 
The writer has found the INpusTRIAL ARTS 


AND VOCATIONAL EDUCATION tracing sup- 
plements quite indispensable in this work. 
To attempt to teach a course in “architec- 
ture” without these available materials is 
to do a serious injustice to the boys whose 
time and effort are invaluable. This study 
should also be accompanied by field trips 
for the study of houses under construction, 
for the observation of types of architecture, 
and for the study of different kinds of 
neighborhoods. 


Assignments for the First Semester of 
House Drawing 
First WEEK 

Equipment: You must have the following 
drawing materials: 2H pencil, 4H pencil, art 
gum, soft eraser, thumb tacks, padlock, pen- 
cil pointer, triangular scale, and divider, or 
set of instruments. School sets are available 
for rent. You are asked to contribute 25 cents 
to the drawing-library fund. This dispenses 
with the necessity of buying a text and insures 
the growth of our architectural library. 

Drawing Assignment: This week you will 
copy a good drawing of a wall section. By do- 
ing this, you may improve your technique 
and learn many of the symbols used in archi- 
tectural drawing. 

Evaluation of a Building Lot: ............ 
(boy’s name) will report on this topic. After 
this report you should know eight or ten fac- 
tors that must be considered if a lot is to be 
properly evaluated. Many tragedies of hope- 
ful home owners are caused by poor judgment 
in the selection of a site. 

Outside Assignments: With the aid of your 
parents, select a house for your project from 
one of the available catalogs or magazines. 
Also decide upon any changes that you may 
wish to make in the plan that you have se- 
lected. Look about your neighborhood with 
the view of selecting a possible building site 
for your house. Lettering Exercise No. 1 is to 
be done as homework. 


SECOND WEEK 

Drawing Assignment: Start on the floor 
plan for your house. We also have about 
twenty folders, each of which consists of a 
splendid set of complete working drawings for 
a house. Keep one of these valuable aids at 
hand as you work. The INDUSTRIAL ARTS. AND 
VocaTIONAL EpucATION supplement “Drawing 
a Floor Plan” (May, 1931), will be a great aid 
in developing your floor plan. 

Planning for Convenience: 
(boy’s name) will report on the requirements 
for planning a dining room, kitchen and bath, 
for modern convenience...............+e0-- 
(boy’s name) will report on planning the liv- 
ing room, bedroom and closets for convenient 
living. Study the INpustr1AL ARTs AND Vo- 
CATIONAL EDUCATION supplement “Reference 
Chart for Architectural Drafting” (June, 
1928). 
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A well-planned set of assignments 
for the first semester of architectural 


drawing. 





Outside Assignments: Wednesday you will 
be examined for your knowledge of these 
architectural conventions. The sash and door 
catalogs will be very useful to you through- 
out this course, therefore, check one out for 
careful inspection. Lettering exercise No. 2 is 
to be done as homework. It will be criticized 
on Friday. 


Tuirp WEEK 


Drawing Assignment: Continue to work on 
the floor plan of your house. 

Wiring a House for Convenience: ........ 
(boy’s name) will report on this subject. 
Keep the following electrical appliances in 
mind as you plan electrical outlets for your 
house: iron, sewing machine, washing machine, 
sweeper, range, refrigerator, room heaters, 
curling iron, hot pad, radio, floor lamps, table 
lamps, toaster, grill, waffle iron, percolator, 
mixers, vibrator, razor, and fan. 

Refrigeration in the Home: .............. 
(boy’s name) will discuss the merits of vari- 
ous refrigeration methods. 

Outside Assignments: Study the INDUSTRIAL 
ARTS AND VOCATIONAL EpuUCATION supplement 
“Chart of Standard Symbols for Wiring Plans” 
(Oct., 1927). On Thursday you will be 
examined on your knowledge of the most 
common electrical symbols. These symbols are 
marked on the print. Lettering exercise No. 
3 will be criticized Friday. 


FouRTH WEEK 


Drawing Assignments: You should complete 
the drawing of your floor plan this week. 
Since the drawing of the basement and eleva- 
tions is likely to reveal the advisability of 
small changes in the floor plan, no drawings 
are to be inked until all are completed in pen- 
cil. Use the following list of items as a check- 
ing list for your floor plan: (1) Provisions 
for heating, (2) electrical switches and outlets 
for all purposes, (3) arrows to indicate the 
direction of the slope of stairs, (4) specifica- 
tions for the ceiling joist, (5) chimneys, (6) 
sewer vent stack, (7) kind of material used 
for the porch floor, (8) names of rooms, (9) 
bathroom fixtures, (10) kitchen range, table, 
broom closet, cupboards, sink, and ironing 
board, (11) shelves and rods in closets, (12) 
medicine cabinet, (13) location of all parti- 
tions, (14) location of outside doors and win- 
dows, (15) “schedule” for doors and windows, 
(16) location of fireplace, porch posts, etc., 
(18) over-all dimensions, (19) gas outlets in 
kitchen, etc., (20) identification numbers and 
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letters for doors and windows, (21) title and 
scale of drawing. Do not start the next draw- 
ing until the floor plan has. been checked by 
your instructor. 

Foundations: ccs. csccccces (boy’s name) 
will report on the merits of several materials 
for foundations. He will also discuss the prob- 
lem of constructing and waterproofing a base- 
ment. 

ee oS oss he ace (boy’s name) 
will report on the manufacture and use of 
Portland cement. Your instructor will relate 
some of the more important and compre- 
hensible engineering principles back of proper 
concrete mixing and placing. Much of this is 
common-sense material that every boy can 
use. 

Outside Assignments: Work and hand in the 
group of problems dealing with the relative 
stiffness of floor joist. Reference: INDUSTRIAL 
ARTS AND VOCATIONAL EpuCcATION supplement 
“A Stiff Proposition” (June, 1933). You will 
get some satisfaction out of learning this 
simple understandable answer to numerous 
structural and engineering problems that you 
may observe throughout life. Lettering exer- 
cise No. 4. 


FirtH WEEK 

Drawing Assignment: Begin work on the 
basement plan for your house. Study the work- 
ing drawings in the folders before beginning 
to draw. The foundation must, of course, 
match in every respect the house that sets 


upon it. 
Plumbing, Hot Water, and Laundry Equip- 
5 Sg ea bie obs od (boy’s name) 


will report on these topics. 

Review Assignment: Have you learned the 
symbols for the following building materials in 
section: Wood, concrete, tile or terra cotta, 
brick, stone, earth. Lettering tests will be given 
each day this week until all have “graduated.” 
As soon as you have made a test grade of B, 
you will be through with lettering drill. 


SixtH WEEK 

Drawing Assignment: You should complete 
the drawing of the basement in pencil this 
week. Use the following list of items as a 
checking list for your basement plan: (1) 
Stringers or girders for floor joist, (2) posts 
under girders, (3) stairs with arrows showing 
the direction of slope, (4) porch foundation, 
(5) fuelroom, (6) coal chute, (7) louver 
boards for coalroom, (8) fruit-storage room, 
(9) electrical outlets, (10) electric lights, (11) 
gas outlet for water heater, (12) hot and cold 
water, (13) floor drain, (14) kind of floor, 
(15) slope of floor, (16) heating plant, (17) 
chimney foundation, (18) fireplace foundation 
and clean-out, (19) water heater, (20) sill 
cocks, (21) sewer lines, (22) windows, (23) 
dimension and location of all walls and parti- 
tions, (24) location of windows, (25) “not 
excavated” notes, (26) specifications for floor 
joist, (27) identification numbers and letters 
for doors and windows, (28) title and scale 
of drawing. 

Heating the Home: Your instructor will dis- 
cus the merits of the several systems, different 
fuels, and methods of automatic control. 

Outside Assignments: Study thoroughly the 
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chart that was given you which discusses the 
relative merits of the several kinds of heating 
plants. 


SEVENTH WEEK 

Drawing Assignments: Start to draw the 
first elevation of your house. If your house is 
not too large, it is economical to draw all of 
the elevations at the same time on one sheet. 
Study the working drawings in the folder before 
beginning. Study carefully as you go, the IN- 
DUSTRIAL ARTS AND VOCATIONAL EDUCATION 
supplement “Procedure for Drawing an Eleva- 
tion” (Oct., 1930). This supplement makes the 
development of the elevations relatively 
simple. 

Roofing Materials: .............. (boy’s 
name) will have samples of the common 
roofing materials and he will discuss the merits 
of each. 

Outside Assignments: Study the chart that 
is given you on the merits of roofing ma- 
terials. Also study the INDUSTRIAL ARTS AND 
VocATIONAL EDUCATION supplement “Locks, 
Seams, and Joints Used on Roofing and 
Cornices” (Sept., 1928). Do you know the 
meaning of the following terms: Square, fly, 
5-2 shingles, rise, run, pitch, span, gable, 
gambrel, lean-to, mansard, and hip? Work and 
present the group of problems dealing with 
roof pitches. 


EIGHTH WEEK 

Drawing Assignment: You should complete 
the first elevation of your house. The follow- 
ing list of items is to be used as a checking 
list for your -elevations: (1) eave gutters, 
(2) downspouts with necessary note, (3) ridge 
roll with note, (4) chimneys with heights, (5) 
basement outline, (6) basement windows, (7) 
flashing, (8) splatter blocks, (9) siding boards, 
(10) porches and stoops, (11) height of the 
windows, (12) height of floor joist and ceiling 
joist, (13) identification numbers for doors 
and windows, (14) title and scale of drawing. 

Outside Assignments: Study the INDUSTRIAL 
ARTS AND VOCATIONAL EDUCATION supplement 
“Common Building Members and Materials” 
(Oct., 1929), or “Architectural Detail Test” 
(Mar., 1933). Thursday you will be examined 
on your knowledge of the more common build- 
ing members that have been marked on the 
chart. Make a freehand cross-section drawing 
showing the wall and sill of a frame house. 
See our model houses for common construc- 
tions. 


NiInTH WEEK 

Drawing Assignments: You should com- 
plete the second elevation of your house this 
week. 

Insulating Materials: 
(boy’s name) will discuss the merits of the 
different insulating materials that are manufac- 
tured for wall, ceiling, and roof insulation. 
(Government bulletin.) 

Inside Wall Coverings: 
(boy’s name) will discuss the merits of the 
various kinds of wallboard as compared with 
plaster. Your instructor will discuss the quali- 
fications for good lath as well as the merits 
and proper use of stucco as an exterior cover- 
ing. 
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Outside Assignments: The instruction chart 
that you have received, dealing with the rela- 
tive merits of the brick wall, stone wall, frame 
wall, and the stucco-coated wall, really affords 
a summary of most that has been considered 
in the course, to date. You will find it of in- 
terest and that it will afford you a good re- 
view. Make a freehand cross-section drawing 
showing the construction of the window in the 
model frame house. 


TENTH WEEK 

Drawing Assignment: You should complete 
the third elevation of your house. Use the 
checking list for elevations before asking your 
instructor to make a final check. 

Financing Home Building: 
(boy’s name) will explain the several ways for 
financing the building of one’s own home. 

Outside Assignments: Work out the answer 
to this question: “How Good an Investment 
for the Owner is the House in Which You 
Live? i.e., Would it be better to own it or 
rent it?” The following is a list of items that 
must be considered: Insurance, rate of in- 
terest on money, original cost, tax, improve- 
ment tax, inducement to save, depreciation 
and the following items of upkeep: Painting, 
roofing, replacing sills and porch floors, paper- 
ing, varnishing, plumbing repairs and heating- 
plant repairs. The prepared mimeographed 
Sheet will assist you in working out the prob- 
lem. 


ELEVENTH WEEK 

Drawing Assignment: Start to make the 
necessary detail drawings. Study the working 
drawings in the folders for suggestions as to 
these details and their arrangement. Details 
should show sill, wall, window, cornice, fire- 
place, stair and cupboard construction, as well 
as dimensioned drawings for all nonstandard 
built-in features. 

OS err (boy’s 
name) will report on the history and manu- 
facture of brick. Your instructor will discuss 
the uses and merits of building tile. What is 
meant by: English bond, common bond, Flem- 
ish bond, mortar joints, slop or sand mold, 
wire-cut, dry-press, seven-brick flue? 

Outside Assignments: Review of masonry 
terms. Reference: INDUSTRIAL ARTS AND Vo- 
CATIONAL EDUCATION supplement, “Useful In- 
formation on Masonry Work” (Feb., 1930), 
and “Types of Mortar Joints” (Dec., 1934). 


TWELFTH WEEK 

Drawing Assignment: Continue the work on 
your detail drawings. 

Painting: Your instructor will discuss a few 
things that any boy or householder should 
know about paints and painting. What are the 
ingredients of good paint? 

ES reer (boy’s 
name) will discuss the value of landscaping. 

Outside Assignments: After the instructor’s 
brief discussion on the subject of woods, you 
should know something of the merits and 
uses for wood commonly used in construction. 
Study the InpusTRIAL ARTS AND VOCATIONAL 
EpucaTIon supplement “Common Building 
Members and Materials” (Oct., 1929). Review 
for the six weeks’ examination. 
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THIRTEENTH WEEK 

Drawing Assignment: Start the drawing of 
a perspective this week. You will find it neces- 
sary to refer to the INDUSTRIAL ARTS AND Vo- 
CATIONAL EpucaTION supplement “Instruction 
Sheet on Perspective Drawing” (April, 1930) 
frequently. The order of procedure explained 
on this drawing will serve to recall what you 
may have forgotten of the demonstration. 

Outside Assignment: A set of specifications 
must always accompany a set of blueprints 
to make the description of a house complete. 
You are to check out one of the filed specifica- 
tions for careful inspection. You will not be 
expected to draw up specifications for your 
first semester’s house. 


FoURTEENTH WEEK 

Drawing Assignment: Complete the perspec- 
tive drawing. 

Outside Assignment: Master the meaning of 
all of the common building terms that are on 
the list that has been given to you. On Thurs- 
day, you will be examined on these terms. 
Reference: INDUSTRIAL ARTS AND VOCA- 
TIONAL EpucaTion supplement “Common 
Building Members and Materials” (Oct., 
1929). 

Seas OF ROCIO? oS ch eiceccsss 
(boy’s name) will discuss the principal charac- 
teristics of the common styles of house archi- 
tecture.” 


FIFTEENTH WEEK 

Drawing Assignment: All of your drawings 
should be completed and checked by your 
instructor by now. After they are checked, 
start to ink them. See the chart for the 
proper order of inking. 

ee an 
(boy’s name) will discuss the importance of 
tasteful interior decoration. 

SIXTEENTH WEEK 

Drawing Assignment: Continue with the ink- 
ing of your drawings. 

Abuses and Practice in House Building: 
Your instructor will discuss this from the light 
of a government publication Framing Methods 
for Small Buildings. 

Outside Assignment: Read all of the topics 
that have been marked in Architectural Draft- 
ing by Greenberg and Howe.’ This study will 
serve as an excellent review and will also be 
instructive on many new points. 


SEVENTEENTH WEEK 


Drawing Assignment: Continue with the ink- 
ing of your drawings. 


EIGHTEENTH WEEK 

Drawing Assignment: Complete the tracing 
and checking of the entire set of plans, and 
then after they are graded, make blueprints 
from them. 

Outside Assignment: The final examination. 

The foregoing course has been prepared 





1Abercrombie, Applied Architectural Drawing, 
Bruce Publishing Co., Milwaukee, Wis. 

*Jbid., or Bush and ‘Townsley, Problems in Architectural 
Drawing, The Bruce Publishing Co., Milwaukee, Wis. 

8John Wiley and Sons, New York City. 
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for those who have had at least one 
semester’s foundation work in general. me- 
chanical drawing. 

While the assignments are not sufficiently 
detailed to serve as the instructor’s lesson 
plans, they do present a skeleton for such 
lesson plans. Also, they will aid the in- 
structor in making out examinations. The 
suggestion for materials for examinations 
should be taken from the pupil’s assignment 
sheets, as it would not be fair to examine 
on topics that do not seem to merit at- 
tention in the assignments. 

A few of the items that are included in 
this schedule of assignments might well be 
discussed briefly. Several problems of free- 
hand sketching from models are included. 
Such sketching requires a real understand- 
ing of the structural details, and surely is 
more valuable than the unintelligent copy- 
ing of details. Too, the ability to make a 
freehand sketch readily, will. for most of the 
pupils, be called into play more times than 
the ability to draw exact details. 

The use of exercise lettering books or 
sheets has proved very satisfactory, and 
since the lettering can*be done outside of 
class, these devices are valuable savers of 
class time. However, the work in these 
books must be checked and criticized fre- 
quently, or some pupils will shirk the task. 
Then too, even conscientious workers are 
poor judges of their own lettering. Those 
who can see what they look at in lettering 
are very few indeed, until they have been 
carefully- trained in the study of the-letters. 
It took the writer a long time to stumble 
onto the following most useful technique 
in teaching lettering: We now have little 
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or no quantity requirement for lettering. 
Instead, the student “graduates” from let- 
tering assignments when he is able to satis- 
factorily letter sentences with reasonable 
speed. Such timed tests are given each day 
for the benefit of the unsuccessful until all 
have passed. 

The seemingly forbidding problem of 
computing the relative stiffnesses of floor 
joist has been included as it can be made 
interesting to most men or boys, and if the 
principle is properly understood, it will an- 
swer many questions which will arise in the 
mind of any alert observer throughout life. 
In a measure, this principle explains hun- 
dreds of structural details ranging in ap- 
plication from I beams to human bones. 

The checking lists that are included in 
the assignments, for the purpose of aiding 
the pupils in checking their floor plans, 
basement plans, and elevations, will re- 
lieve the instructor of much unnecessary 
checking and rechecking. 

Much can be done to build up class 
morale in regard to the student reports. 
Ideally, each boy should make one report 
on a topic of his choice, and he should be 
made to feel his responsibility to the class 
for a concise and interesting discussion. No 
one who is indifferently prepared should be 
allowed to waste the time of the class nor 
to dissipate its morale. 

As a whole, assignment sheets are prov- 
ing their worth in teaching drawing and 
shop subject as surely as they have proved 
their worth in the academic subjects. They 
have been a great help to the author in 
making his course in house drawing more 
valuable and educational. ; 
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Appraisal as a 
Functional Aspect of Education 


H. J. Van Westrienen 


Director Vocational Education, 
Public School System, 
Hamtramck, Michigan 


It is human nature to apply some form 
of appraisal to every achievement. In some 
cases the objective may have been clearly 
in mind before the purpose was achieved, 
while in others appraisal is based upon 


some unanticipated or chance result. Ap-’ 


praisal may be in the form of positive 
reading from an objective rating scale, or 
it may be a subjective judgment of the 
relative value of that achievement to the 
appraiser. Appraisal may involve quality, 
quantity, values, utility, weight, height, 
personality, or any one of a large num- 
ber’of other criteria which may be used to 
evaluate in either objective or subjective 
terms. Such simple terms as good or 5 
frequently denote an adequate appraisal of 
a simple situation, while in industry a 
measurement of five ten-thousandths of an 
inch (.0005”) may be necessary to desig- 
nate the error in a part for some fine piece 
of mechanism. All of this serves only to 
show the broad scope of appraisal as it is 
utilized in our society. 

Many teachers have given too little 
thought to this important aspect of educa- 
tion. Marking, the recorded evidence of 
teacher appraisal, has been practiced b 
teachers everywhere, and the techni 
used follow much the same pattern. While 
we -have pretty much eliminated the old 
point system for a slightly more humane 
A. B. C. or satisfactory — unsatisfactory, 


children would, no doubt, reveal many 
abuses and disastrous consequences to chil- 
dren as a result of seemingly harmless 
school marking. The pressure of trying to/ 
compete with superior children, and the re-| 
sultant emotional reactions, sometimes re- 
sult in what is known as “school sickness,” 
a term first used by Dr. J. V. Treynor 
of Council Bluffs, lowa. The symptoms as 
named by authorities are: Irritability, rest- 
lessness, anxiety, and a highly emotional 
state. These ailments usually begin when 
school commences and grow worse as the 
school year advances. Dr. Treynor says 
the remedy is to “take off the pressure.” 
This nervous abnormality in children is 
caused by any one of a number of factors 
which constitute poor pedagogy, among 
them being ill-advised practices in marking. 
It would be wholly unfair to accuse the 
majority of teachers of deliberate unfair- 
ness in the use of marks. The fault has 
been more with the systems of marking 
given teachers to administer, and the lack 
of adequate techniques for classroom use, 
rather than with the teacher. 

In most instances, the mark given a child 
is a compromise. The child’s achievement, 
his effort, his ability or mentality, and 
other pertinent factors are considered by 
the teacher in deciding whether a grade 
of B or a C+ should be given any one 
child. If the child has little ability, with 
resultant poor achievement, but has made 
every effort to succeed, the otherwise low 
mark is raised as a reward for trying. Like- 
wise, if a bright child is not stimulated 


to try, he is penalized. It is evident that 


code of marking, the understanding of pur-~any marking under such a system is sub- 


poses and consequences remains on a rather 
low level. The point is pretty well il- 
lustrated by the story of the English 
teacher (source unknown) who asked her 
class the difference between the words re- 
sults and consequences. A bright child re- 
plied, “Results are what you expect; con- 
sequences are what you get.” This has been 
true regarding the marking of pupils. Re- 
search on the effect of school marks on 


jective, impractical, unfair, frequently 
harmful, and often without purpose. Such 
a system has incorporated too many criteria 
into one appraisal without proper differen- 
tiation. The more recent attempts to dif- 
ferentiate by giving a separate grade for 
citizenship is a step in the right direction, 
but even this quality is too vaguely defined, 
and each teacher has his or her own 
standards for varying levels of good and 
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Placing appraisal and marking tech- 


niques on a more sensible basis. 





poor citizenship. The same variation in 
standards is true in the case of skill in the 
use of hand tools or in English composition. 
The same set of compositions or shop proj- 
ects, if graded by any group of teachers, 
would reveal an almost unbelievable varia- 
tion of opinion. All of this gives adequate 
evidence of the inadequacy of our present 
marking techniques, and tfie need for some 
more scientific and objective means of 
grading and marking. 

Educational research in the field of men- 
tal and ability testing, and the establish- 
ment of objective standards of attainment 
in the skill subjects provide much of the 
information and material needed for the de- 
velopment of a truly functional marking 
system. Psychological tests reveal a wide 
variation in abilities in children. We now 
know that children, like energy-producing 
machines, have various maximum outputs, 
and that they reach that maximum at dif- 
ferent rates which may be shown on a 
growth curve. In spite of this, we have per- 
sisted in considering all children as equal 
when it comes to educational achievement. 
We know that in children, like machines, 
every factor must be correct for the child 
to produce at his maximum. However, while 
we make sure that the timing, carburation, 
cooling, lubrication, and the like, in our car 
motor is functioning 100 per cent, we ig- 
nore many of the learning conditions under 
which the child will be able to do his best 
and grow at his own maximum in the 
schoolroom. We have ignored individual 
differences, and failed to acknowledge the 
fact that each child must be appraised in 
terms of his own potential achievement. We 
have likewise failed to differentiate between 
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pupil effort and achievement in recording 
school marks. 


Purpose 

It is the purpose of this article to re- 
veal some of the purposes for which teach- 
ers give marks, and to present a new tech- 
nique in marking which has been developed 
for use in the Hamtramck Public Schools. 
The evident inconsistency of the previous 
Hamtramck marking system with the 
adopted philosophy of education, resulted 
in a survey of practices in marking dur- 
ing the fall of 1932. It was from the data 
obtained from this survey that a commit- 
tee of teachers, working with the depart- 
ment of instruction, prepared a new mark- 
ing system which has been in effect since 


1934. The new marking procedure recog- | 
nizes the fact that effort and achievement / 


are two distinctly different, but closely re- 
lated, factors which must be separated in 
school marks. This system places the 
achievement mark on a purely factual basis 
for administrative purposes, and not for 
punishment or stimulation. By using the 
effort mark for designating merit, it places 
emphasis upon the one factor which the 
child is able to control, and gives recogni- 
tion and stimulation to the child who for- 
merly could not compete with brighter stu- 
dents. 


Results of Survey 


A survey of teachers in any locality or 
field of educatiofi will probably reveal much 
the same results as to the purposes for 
which school marks are given. To recognize 
pupil effort (77 per cent), to reveal the 
level of development (82.5 per cent), to 
stimulate pupil effort (71 per cent), to 
record pupil progress (69 per cent), to 
recognize quality of work (76 per cent), 
to record degree of effort (74 per cent), 
and similar purposes were designated most 
frequently in the Hamtramck survey,’ 
while such reasons as: To punish pupils 
for poor work and failure to achieve (6.7 
per cent), to appraise teaching efficiency 
(5.1 per cent), or to show degrees of lead- 
ership (2.9 per cent) appeared in the small 
percentage of cases indicated. Seventy-one 
per cent of the Hamtramck teachers 
thought that existing marking was better 
adjusted to administrative than to instruc- 
tional needs, and that it would help to dif- 
ferentiate between marks for each purpose. 
Ninety-two per cent considered effort im- 
portant; 81 per cent placed emphasis on 
capacity, and 50 per cent on temperament. 
Eighty per cent of the teachers desired a 
separation of marks for effort and achieve- 
ment, and 78 per cent favored experimenta- 
tion to devise a better system. It was the 


1Hamtramck Public ‘Schools, Report of Returns from 
Questionnaire on Marks and Statement of Policies and 
Plans, February, 1933. 
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concensus of opinion in all the schools that 
the existing marking system hindered, 
rather than facilitated, the achievement of 
the instructional goals. The evidence gave 
ample proof of the inconsistency among 
teachers in a given system as to their pur- 
pose for giving marks, and revealed a need 
for an objective method which would serve 
as a means of making marking serve the 
pupil and the instructional process. The 
high percentage of teachers indicating a 
need for recognizing pupil effort and level 
of development, or achievement, resulted in 
emphasizing these two factors in the new 
system which has since been put into ef- 
fect. The realization that these two factors 
could not be incorporated into a single mark 
resulted in a decision to give two marks. 
The achievement mark was designated as 


an administrative mark to be based upon 


actual pupil achievement in terms of de- 
fined levels of accomplishment. The ef- 
fort mark was designated as a merit mark 
to be determined by comparing the child’s 
behavior with an objective scale describing 
various levels of pupil effort and behavior. 
The philosophical basis for each mark and 
the devices used are described in the fol- 
lowing paragraphs. 


Basic Assumptions and Policies 


In presenting the new appraisal and 
marking techniques the following assump- 
tions and policies have been kept in mind. 
It is first assumed that every child has his 
own distinctive rate of growth and maxi- 
mum capacity, and that he will reach that 
maximum only if properly stimulated, 
praised for his efforts, and given assistance 
when in difficulty. It is further assumed 
that each child will achieve best when 
placed in the same room with other children 
of similar sociological and physiological de- 
velopment. The practice of leaving a six- 
teen-year-old boy in the third grade, be- 
cause he could not learn to read or pass 
his arithmetic test is untenable, and only 
results in the development of complexes 
which inhibit learning and foster retarda- 
tion. It is of no credit to a superior child 
that he does a B grade of work and always 
passes, when he should be doing superior 
work. It is a credit to the student of limited 
ability who is able to do D++ work as a re- 
sult of extra effort and concentration. If 
we do not give a physically retarded boy 
the mark of D because he is only 4 ft. and 
2 in. tall, when other boys in his room are 
5 ft. tall, there is no just reason for placing 
a stigma upon the mentally slow student 
because of his inability to achieve in com- 
petition with brighter students. Under the 
traditional policy of promoting students 
who were able to do the minimum standard 
of work, we have been in error in assuming 
that we had homogeneous groups with re- 


- spect to grade or subject level of develop- 
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ment. As a matter of fact the student 
achievement in any such room probably 
ranged over two to five academic grade 
levels. By promoting on a basis of age, 
or physiological and sociological develop- 
ment, we would acknowledge the fact of 
unequal academic development, and the 
work could be individualized to meet 
the needs of each child. This would call 
for factual records, placement tests, in- 
dividualized lesson sheets, standardized unit 
achievement tests, and pupil practice tests, 
with provision for promotion at any time 
the child has mastered the requirements for 
a unit of work or level of development — 
the traditional grades would thereby be 
abolished. By excluding achievement from 
consideration in the merit mark, each child 
would be placed on an equal footing with 
every other child on the basis of effort. 
Graduation from the high school would 
then need to be placed upon another basis. 
Rather than one diploma which designates 
eligibility for college, there would have 
to be separate diplomas for each of the 
high-school curriculums. Students wishing 
to enter college would be required to meet 
those standards, while a low-level diploma 
could be granted to those earning a high- 
effort rating for twelve years of work, re- 
gardless of achievement. By clearly de- 
fining terms, no embarrassment or difficulty 
should be encountered, and each child 
would enjoy a normal educational experi- 
ence with students of his own age. Because 
of state or university requirements and 
standards for marking, it would be neces- 
sary to retain the conventional A, B, C, 
marking system in the secondary school for 
record purposes, in addition to the factual 
achievement record for local administra- 
tive purposes, and the effort marking sys- . 
tem for the report card as a merit designa- 
tion. Within each room it would be neces- 
sary to group students on a basis of in- 
terest and academic level, as well as pro- 
vide for a reasonable amount of socialized 
work so as not to emphasize the level dif- 
ferences and thereby discriminate against 
the slower students. With these policies in 
mind, consideration is now given to the 
matter of levels of development. 


Levels of Development and Achieve- 
ment Records 


Educational achievement may be defined 
as theresult or effect of applied effort. 
The rate or amount of achievement is de- 
pendent upon mentality, capacity, aptitude, 
training, attitude, temperament, available 
opportunities, and the extent to which the 
pupil is able to utilize these factors. Two 
individuals may exert the same effort and 
still achieve differently, due to a variation 
in their ability, skill, or temperament. For 
administrative purposes it is necessary that 
records be kept of individual pupil achieve- 
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ment so that when a child is promoted, or 


transferred to another school, the new 
teacher will be able to provide lesson ma- 
terial on the proper level. These records 
are likewise needed to record completion 
of a course and quality of work done, for 
determining readiness for graduation, and 
for archival purposes. Achievement stand- 
ards or levels of development can be de- 
veloped from any list of standards or mini- 
mum requirements, when dealing with the 
skill subjects, and are used much like 
height or weight scales to record progress. 
The standards developed by the A.V.A. 
committee would serve as an excellent basis 
for this list. By being factual, parents may 
be informed of exactly how their children 
are progressing, and teachers and school 
officials will have an accurate measure of 
the academic efficiency of their work, and 
a device for diagnosing causes of failure. 
Students will be provided with a means of 
judging their achievement and formulating 
goals for attainment. °° ; 

A course in woodworking. will illustrate 


what is meant by levels of development. In . 


developing the levels, it is necessary first 
to define every possible skill and subject- 
matter fact which is pertinent to that par- 
ticular course. These levels must then be 
arranged in a logical, order, of sequence 


based upon relative difficulty and impor- 


tance. The number of levels ‘to be used is 


arbitrary, but enough should be designated _- 
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should be required for any unit in any par- 
ticular course or grade, but merely indi- 
cates one way of defining items which are 
to be included in the standards of attain- 
ment. 
Some type of record card or progress 
chart should be available for the teacher, 
so that a record for each child may be 
available for future administrative and in- 
structional purposes. This could be merely 
a card with spaces for inserting the date 
on which each level is completed. As the 
student indicates that he is ready to be 
examined on the work of any level, he may 
be given a pupil practice test and then 
a standardized achievement test covering 
the facts to be learned. He should also 
take a performance test or submit some of 
his projects as evidence that his workman- 
ship is satisfactory. If the student quali- 
fies, he is given permission to proceed with 
the next unit or level;-regardless of where 


the other Students in the class may be in 


their work. This plaees-each pupil on an 
individual basis. Able students are not held 
back, and ‘slow students are given ‘ade- 
quate time to master the work and are not 
required to skim through the course in a 
haphazard manner. With this procédure, 
there, are’ no failures or conditions, In 
courses, which are) of. the -socialized type, 
such as’ the social sciences, the slow stu+ 
dent does only the minimum requirements, 
while the able student s given, the oppor- 





Levsl Skills or Abilities 


III 
X in. of the given dimensions. 
for finishing without 


work. 


showing. 





To be able to square a board within 


To be able to sandpaper a piece of work 
leaving scratches 


which will show through on the finished 


To be able to saw off the end of a board 
to a knife line with half the mark still 


To be able to assemble with nails with- 
out leaving a “half-moon” on the wood. 


Subject Matter 

To be able to identify ten kinds 
of softwood and tell the states 
in which each is grown. 

To be able to identify five kinds 
of open-grain cabinet woods and 
name four characteristics of each. 

To be able to distinguish be- 
tween flint and garnet paper and 
tell the differences between them, 
and the advantages of each to the 
finisher. 








so that the child may accomplish any unit 
within the time limit of his normal in- 
terest span, which might be from one week 
to a month or longer. A two-year course 
in any subject could contain from fifteen 
to thirty levels. The specifications for each 
item in the scale must be very specific so 
that accomplishment or mastery can be 
measured by performance or objective test- 
ing and not left to the teacher’s subjec- 
tive judgment. An illustration of what 
might constitute one level of development 
in a course in elementary woodworking fol- 
lows. 

The foregoing example does not consti- 
tute a recommendation as to the degree of 
accuracy or amount of information which 


tunity to apply his knowledge to some 
creative project until it is time for the 
next lesson or unit. This practice may also 
be used in the skill subjects where en- 
richment will benefit the able student, and 
where it is evident he is capable of doing 
the minimum requirements in much less 
than the time normally designated. The 
tendency for some able but lazy students 
to stall when they are well advanced in 
their work is controlled by the effort-mark- 
ing system which is described in the fol- 
lowing. 


The Effort Scale and Merit Mark 


For the purposes of this article, effort 
may be defined as a self-generated drive 
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which results in purposeful activity. It is 
not directly observable, but judgments of 
effort are usually based upon observations 
of overt behavior. Since control over ef- 
fort is dependent upon maturity, training, 
attitudes, temperament, and other factors, 
it is necessary for the teacher to know and 
consider them when forming any judgment 
regarding the degree of effort being ex- 
erted by a given student. In developing 
an effort scale, it is first necessary to 
identify all types of behavior, exhibited by 
students in school, which are indicative of 
various degrees of effort. These types can 
then be defined so that they may easily be 
identified by observation and applied to 
any other student when it is necessary to 
determine his effort. They should be es- 
pecially worded for students on various 
grade levels by using synonyms on each 
level of comprehension, so that the scale 
can be used by the students themselves. 
The seale’may also be defined in terms 
unique to any given subject so as to make 
it more adaptable to that subject. If care- 
fully devised, the scale will define pure ef- 
fort, and not include standards which are 
dependent upon" mentality orf ability for 
attainment. If this has been accomplished, 
the scale can be adapted for use with any 
group of students on any grade or ability 
level to determine -actual .effort, a factor 
which can be controlled by the student. 
The scale submitted was taken from the 
Effort Manual’ and is now in use in the 
system, with variations to make it more 
adaptable to various grade levels and sub- 
jects as indicated in the foregoing. 

(See “Effort Scale” on page 120) 

If the effort mark is to serve the pur- 
pose for which it is intended, it must be 
divorced from achievement for marking 
purposes, and represents effort only. It is 
possible, therefore, for one child to attain 
high achievement and low effort, while one 


~ of his classmates may attain high effort 


and low achievement. It is, therefore, neces- 
sary for the teacher to know the capacities, 
social background, and other factors con- 
cerning each child, so that the effort scale 
may be fairly applied. In this respect, the 
effort marking is to some degree subjective. 
In using the effort scale in the classroom, 
some form of record card, such as the one 
illustrated in Figure 1,.should be provided 
both the teacher and the child. Since it 
would be impractical, if not impossible, for 
the teacher to mark every student each 
day, this can be done once each week and 
at such other times as the child exhibits un- 
usually high or low effort which is not con- 
sistent with his usual pattern of behavior. 
In these cases, the teacher should record 
the incident upon. which the mark is based 
so as to make the use of the scale as ob- 





*Hamtramck Public Schools, Effort Scale and Manual of 
Directions for Its Use, 1934, p. 24. 
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Scale Value Name of Level 
90-100 Creative success. 
80-90 Efficient improvement. 
70-80 Routine achievement. 
60-70 Inefficient trying. 
50-60 Wasteful trying. 
40-50 Awareness, without action. 
30-40 Inertness, indifference. 
20-30 Evasion. 

10-20 Pretense. 
0-10 Open rebellion. 





Effort Scale for Describing the Patterns of Behavior Exhibited by Children 
in Both Individual or Social Work 


Connotation 
Initiative, leadership in creative work, joy 
in individual and group self-realization. 
Drive, standards, self-appraisal, growth 
and improvement along known lines, but 
little or no initiative in visioning and creat- 
ing new ways, higher values, etc. 
Knowledge and skill used efficiently but 
mechanically in the discharge of obliga- 
tions; without vision of, and with little or 
no conscious attempts at, improvement. 
Pleasure in self-expression only. 
Activity intelligently directed toward 
achievement but rendered ineffective by 
lack of effort, knowledge, skill, or control. 
Activity rendered ineffective by unintelli- 
gent direction, poor habits of work, or lack 
of emotional control. 
Dependence, action only under direction 
and domination. No resistance. Has control 
only when conditions are favorable. 
Lack of vision, action, or resistance. 
Conscious avoidance of obligations. 
Bluffing, deceit. 
Planned creative resistance and annoyance. 








jective as possible. Space is provided for 
this on the reverse side of the card shown 
in Figure 1. The child should also be en- 
couraged to keep a record of his own be- 
havior to compare with that of the teacher 
at marking time, or when a difference of 
opinion occurs. In determining the mark 
which is to go on the card at marking time, 
no difficulty will be experienced with chil- 
dren who have been consistent. In the case 
of the child who is erratic, the marks may 
be averaged. Where there has been a steady 
improvement the last mark may be given, 
and where the child is steadily growing 
worse, the lowest or last mark should be 
used. This places the responsibility squarely 
with the child, and where he, or his parents, 
place value upon a high degree or effort, 
it is within the ability of each child to show 
improvement. 
Conclusions 

Observations of the functioning of the 
previously described appraisal and marking 
techniques lead the writer to believe that 
it results in a higher degree of achieve- 
ment, if properly administered. Slow stu- 
dents, who were discouraged by their in- 
ability to compete with more able class 
members, now compete in effort on an 
equal basis. Where they formerly went 
home with a low report card, they now can 
show satisfactory or superior effort and 
merit. Instead of receiving parental crit- 
icism, they now are in line for praise and 
encouragement. The factual definition of 
achievement now gives every child a chance 
to set for himself a definite goal, know- 
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ing that when he has accomplished or 
mastered it, his achievement will be so 
recorded. This has had a very stimulating 
effect on the conscientious slow child who 
no longer has to fear failure or having to 
repeat the course. He knows exactly where 
he stands, and frequently makes surprising 
progress in trying to overtake his more able 
classmates. The effect on the bright but 
lazy student has likewise been beneficial. 
Where he formerly did an acceptable 
amount or quality of work and had time to 
waste, thereby developing bad habits, he 
now must keep constantly at work in order 
to receive a satisfactory merit mark in 
effort. Although the new practices require 
considerable creative effort in the prepara- 
tion of standards, lesson sheets, tests, and 
the like, and demand more work in keep- 
ing records, teachers acknowledge the ad- 
vantages and approve of the new appraisal 
techniques as a contribution to the learn- 
ing process. The adaptation of the effort 
scale for all the special applications, and 
the preparation of levels of development for 
all subjects has not been completed, but 
this is being accomplished as rapidly as 
possible. A revision of the Effort Manual® 
is also contemplated. 

~Sbid. 
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Fig. 1. Upper, face of “Effort Marking Record.” Lower, reverse side of card. 
Original size, 4 by 8 in. 
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Shop Management and Control 
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A well-managed shop is one in which 
the students take a dynamic part in the 
administration of the routine work and thus 
permit the instructor to spend his time 
teaching, guiding, and directing the work 
of the class. In a well-managed shop, it is 
not necessary for the instructor to spend 
class time issuing materials, job sheets, 
textbooks, special tools, keeping records, 
checking tools, inspecting shop equipment 
and the like. This work should be and is 
done by the students. It should be done by 
the students because classes are increasing 
in size, unit shops are introducing other 
activities, the general shop with four or five 
activities has objectives which cover a 
broader social outlook, trying to inculcate 
in its students the attitudes of responsi- 
bility, co-operation, neatness, orderliness, 
and cleanliness. For these reasons, school- 
shop management is a vital factor in 
teacher efficiency and will be considered 
under two headings: First, shop officers 
and shop maintenance, and second, material 
and record control. 


Shop Officers and Shop Maintenance 

Shop officers may be appointed by the 
instructor or elected by members of the 
class. A combination of the two systems 
is frequently followed, that is, the highest- 
ranking officer is elected by the class and 
the other officers are appointed by the in- 
structor in co-operation with the elected 
officer. In the writer’s shop, the combina- 
tion system is used in the advanced classes. 
In the beginning shop classes, the officers 
are appointed. If possible, an advanced 
student is transferred to the beginning 
group and serves as the ranking officer. 
The advantages of this plan are obvious. 

A diagram of a plan for student officers 
is illustrated on the organization chart in 
Figure 1. There are eight student exec- 
utives who serve for six weeks. The in- 
structor interviews each officer, explains his 
duties, and gives him a typewritten copy of 
them. The general superintendent has 
charge of the shop at all times and assists 
the instructor in any way possible. The 
general-stock foreman, finishing-room fore- 
man, and the supply clerk issue all the ma- 
terials used by the-members of the class. 
Students do not have access to any of the 
materials at any time. The record clerk 
keeps all the shop records, the librarian 
has charge of the textbooks, and the display 
clerk arranges, exhibits, and changes the 
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An excellent approach to the solu- 


tion of a very troublesome problem. 
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instructional material on the bulletin 
boards at regular intervals. The main- 
tenance foreman is responsible for the ap- 
pearance of the shop and supervises the 
clean-up program at the close of the period. 
Each week the maintenance foreman as- 
signs six boys to special duties. (See main- 
tenance chart, Figure 2.) One issues tools, 
three clean the tables, machines, and floor, 
and two put materials and general equip- 
ment away. Detailed duties for each as- 
signment are posted under the chart so that 
the student knows exactly what is expected 
of him. The work is checked by the main- 
tenance foreman who in turn reports to the 
general superintendent. The toolroom is in- 
spected by the superintendent. 

In order to understand how the ma- 
terials are issued and how the records are 
kept, it may be well to take an imaginary 
visit to a shop where the students take 
an active part in the routine management. 
Assume that the visit takes place on a 
Monday. The class enters the room; 
sweaters or jackets are removed and aprons 
are put on. A bell is rung by the general 
superintendent and the students take their- 
respective places at the shop benches. The 
superintendent asks the record clerk to call 
the roll. Absence permits are collected by 
the clerk and given to the instructor for 
his approval. The permit is returned to the ' 
student by the record clerk. While the roll 
is being called, the superintendent unlocks 
the toolroom, stockroom, finishing room, 
bookcase, job-sheet case, and supply 
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cabinets. Any irregularities are reported 
to the instructor. The superintendent then 
asks the maintenance foreman to read the 
names of those who have special assign- 
ments for the week. The foreman goes to 
the maintenance chart, shown in Figure 2, 
and reads the names indicated on the 
metal-bound cardboard tags. The lesson 
is then presented. Following this, the stu- 
dents go to work. At this time, the librarian 
checks in the books and magazines that 
were taken out at the last class meeting. 

It will now be assumed that an indi- 
vidual has completed a unit of work in the 
art-metal division and is ready for wood- 
working. He goes to the record clerk, ob- 
tains a project record card (see Fig. 3) 
and a job sheet. The clerk signs the card 
in the space marked “record clerk” and 
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Fig. 3 


records a check mark on the job progres- 
sion chart. The student prints his name, 
name of the article to be made, the specifi- 
cations, the date started, and lists the ma- 
terials required. The card is then brought 
to the instructor for his approval and signa- 
ture. It is carefully checked for misspelled 
words. The materials may now be ob- 
tained from the general-stock foreman and 
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the supply clerk. In this instance, the gen- 
eral-stock foreman issues the lumber and 
the supply clerk issues the screws, sand- 
paper, and other miscellaneous items. 
Whenever materials are issued, one of the 
officers signs the project record card oppo- 
site the item. Seldom does the instructor 
issue anything. The boy now follows the 
procedure as outlined on the job sheet. 

Now assume that a boy in the sheet- 
metal division has completed the tool and 
machine processes on a hexagonal waste- 
paper basket, also that he has answered 
the questions on the job sheet and figured 
the cost of the article. The student sub- 
mits the article made, the project record 
card, and the answers to the questions to 
the instructor. These answers are then 
checked, and the project record card is ap- 
proved for the finishing room. The instruc- 
tor ‘inserts his signature in the space 
marked “O.K.” F. R. (O.K. finishing 
room) and the card is given to the finish- 
ing-room foreman. The basket is then given 
the finish decided on. 

A student may not work in the finishing 
room until permission is obtained from the 
finishing-room foreman. The maximum 


number of boys in the room at one time is 


three. Paint and other finishing materials 





are obtained from the finishing-room fore- 
man upon presentation of a written requisi- 
tion. A similar procedure is followed each 
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day ,until the article is finished. 

The article is then graded and the stu- 
dent, with the assistance of the instructor, 
checks off on the “analysis chart” the 


’ things a boy should know and the things 


a boy should be able to do as a result 
of making the metal basket. The project 
record card is then filed with the record 
clerk. See Figure 4. 

The clean-up signal is given by the 
superintendent seven minutes before dis- 
missal time. Tools are returned to the tool- 
room, unused materials are taken to the 
stockroom by the general-stock foreman, 
the finishing room is inspected by the fin- 
ishing-room foreman, the librarian checks 
the books, the cleaning-up process is 
checked by the maintenance foreman, and 


‘the toolroom is checked by the superin- 


tendent. Thus, in a few minutes the shop 
is in perfect order, and the class is dis- 
missed by the superintendent. 

Shop management by the students re- 
lieves the instructor of routine work and 
provides an opportunity for the boy to as- 
sume responsibilities and leadership. Dis- 
ciplinary problems are reduced to a mini- 
mum and the instructor performs a better 
job of teaching. 





Duties of the Record Clerk 


1. Makes all records in ink. 

2. Entirely responsible for the roll 
call, project record cards, recording of 
grades on the progression chart, and 
the issuing of job sheets. 

3. Collects absence permit from those 
absent the previous day. Has the in- 
structor approve the permit and returns 
it to the student. 

4. Issues all project record cards; in- 
serts signature on card and indicates a 
check mark on the progression chart 
when a new job (project or shop job) 
is started. 

5. Files project record card when cost 
of project has been determined and 
grade recorded on chart. 

6. Removes miscellaneous job sheets 
from tables and workbenches. 


Duties of the Librarian 


1. Issues library books and magazines 
to members of the class. All books and 
magazines must be returned to the in- 
structor by 9 o'clock on the following 
morning. 

2. Examines all texts and magazines 
when they are returned by student. 

3. Counts the number of books at the 
close of the period and keeps a record of 
each book and magazine which is taken 
out. 





Outline of Duties of the Various Shop Officers 


4. Keeps a record of fines for overdue 
books and magazines. 

5. Inserts new cards in the back of 
each book and magazine when necessary. 

6. Reports O.K. to general superin- 
tendent. 


Duties of the Display Clerk 
1. To arrange in the showcase an 
exhibit of the articles made in the shop 
at intervals of two weeks. 
2. To place safety posters, project 


suggestions, and other informational 
literature on shop bulletin boards every 
two weeks. 


Duties of the Finishing-Room 
Foreman 

1. Is directly responsible for the fol- 
lowing: 

a) General appearance of the room. 

b) Materials used in the room. 

c) Arrangement of the projects on 
the shelves. é 

d) Type of work done in the room. 

e) Disposal of soiled newspapers, 
rags, and the like. 

f) Collection of project record cards. 

2. Grants permission to work in the 
finishing room. The maximum number 
of students. working in the room is three. 

3. Issues supplies needed by the stu- 
dent when written requisition is pre- 
sented. Checks spelling used on these 


requisitions. 

4. Inspects brushes at the beginning 
of the period. Sees that the solvent in 
each brush container is adequate. 

5. Inspects and approves the cleaning 
of a brush each time it is used. 

6. Sees that the window and door are 
locked at dismissal time. 

7. Reports O.K. to the general super- 
intendent. 


Duties of the Maintenance Foreman 

1. Entirely responsible for the general 
appearance of the shop. 

2. Assigns six boys to the mainte- 
nance jobs at the beginning of each 
week. 

3. Sees that each boy who has a 
maintenance assignment reads the duties 
outlined below the maintenance chart. 

4. Treats each individual alike. 

5. On Friday, grades the boys who 
participate in the maintenance program. 
Grades awarded are: Superior, satis- 
factory, and unsatisfactory. 

Provers: “Anything worth doing is 
worth doing well.” 


Duties of the General-Stock 
Foreman 
1. Assumes the duties of the super- 
intendent if he is absent. 
2. Assumes the duties of the supply 
clerk if he is absent. 
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3. Assists the instructor and the 
superintendent in any way possible. 

4. Issues general materials needed 
by students in the various shop depart- 
ments. This includes lumber, galvanized 
iron, bright tin, copper, brass, pewter, 
aluminum, monel metal, iron, steel, and 
the like. 

5. Issues exact amount of material 
needed for the job or project, when stu- 
dent presents project record card for 
proper endorsement. 

6. Weighs the various pieces of metal 
as they are cut from the stock sheet; 
sees that the information is printed on 
the project record card, and inserts 
signature in proper column. 


7. Notifies instructor when supplies - 


are getting low. 

8. Returns unused materials to stock- 
room at the close of the period. 

9. Arranges the materials in the 
stockroom, on the shelves, in the lockers, 
and in supply cabinets. 

10. Reports U.\. to general superin- 
tendent. 


Duties of the Supply Clerk 


1. Issues miscellaneous supplies such 
as screws, rivets, solder, nails, abrasive 


materials, drawing paper, graph paper, 


dowels, electrical supplies, and the like. 

2. Issues the exact quantity of ma- 
terials needed for the job and signs 
project record card. 

3. Renders prompt and _ courteous 
service. 

4. Notifies instructor when supplies 
are low. 


Duties of the General 
Superintendent 

“The position of superintendent is 
the most important position in the shop. 
Treat it in such a manner that it will 
tend to encourage students under your 
supervision to become leaders and fol- 
lowers in school and society.” 


1. Takes charge of the shop at all 
times and assists the instructor in any 
way possible. 

2. Obtains keys from office and un- 
locks the toolroom, stockroom, finishing 
room, bookcase, job-sheet case, and the 
various supply cabinets. 

3. Calls class to order (each student 
must be at his assigned place) and asks 
record clerk to call the roll. 

4. Sees that each student has on an 
apron. | 

5. Instructs boys using tools in a 
careless manner. 

6. Issues new cutting tools such as 
hack-saw blades, jig-saw blades, coping- 
saw blades, jeweler’s-saw blades, and 
reconditioned plane irons. 

7. Keeps a record of broken tools, 
drills, and the like. 
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8. Reports all accidents immediately 
to the instructor. 

9. Gives signal to clean up. 

10. Checks the work of all other 
officers. 

11. Checks the arrangement of tools 
on the various tool panels. 

12. Locks the various rooms and 
cabinets at the close of the period; re- 
turns keys to office. 

13. Dismisses class (each student 
must be at his assigned place) and sees 
that the group passes out in an orderly 
manner. 

14. On Friday of each week, grades 
the toolroom attendant for services 
rendered during the week. The grades 
given are: Superior, satisfactory, and 
unsatisfactory. 

Successful Class — Successful Super- 
intendent. 


Maintenance Duties 


Toolroom Attendant: 

1. Responsible for all tools and acces- 
sories in the toolroom. 

2. Issues tools and miscellaneous 
items under the following conditions: 

a) Presentation of a brass check by 
a member of the class. Checks number 
of check with class register. 

b) Presentation of a written requisi- 
tion countersigned by the instructor of 
the general shop. 

3. Does not accept a tool if it is 
damaged or broken. Has the student 
report to the superintendent. 

4. Does not leave the room unless 
permission is obtained from the super- 
intendent or instructor. 

5. Sees that the tools are hanging 
straight at all times. 

6. Does not accept a file until it has 
been cleaned with a file card and brush. 

7. Does not accept a bench kit if 
tools are not properly arranged, or if 
it contains shavings. ; 

8. Sweeps the floor before the end of 
the period. 

9. Does not leave room at the close 
of the period until dismissed by the 
superintendent. 

10. On Friday, the attendant applies 
a thin film of oil to the steel tools. Con- 
sults the superintendent for specific in- 
structions. 

Tables: 

1. Obtain brush and bellows from 
toolroom and remove dust, shavings, and 
filings, and the like from the double 
woodworking benches, the long tables 
and the machines and vises mounted on 
the long tables. Begins assignment from 
the finishing-room end of the shop. 

2. On Friday, removes dust from 
shelves under long tables. 

3. Has job inspected and approved by 
maintenance foreman. 


Machines: 

Note: Does not attempt to clean any 
electrically driven machines until the 
electrical circuit has been disconnected 
at the starting switch and at the main 
switch. On portable machines, remove 
extension cord from wall plug. 

1. Obtain bellows and brush from 
toolrcom and remove dust, shavings, and 
filings from the circular saw, the jointer 
and jig saw, drill press, and grinder. 
Brush dust and shavings at least 6 
in. from machine. 

2. Place accessories for circular saw 
on panel. 

3. Coil extension cord at each port- 
able machine and hang in proper place. 

4. Lubricate machines on Monday. 
(A period class only.) 

5. Fill reservoirs on grinder. (A period 
class only.) 

6. Have job inspected and approved 
by maintenance foreman. 

Floor: 

1. At the beginning of the first period 
in the morning, sprinkle floor in finishing 
room with water, or dust down and 
sweep. (A period class only.) 

2. When “clean-up” signal is given, 
sweep the shavings in the woodworking 
area under one or more of the benches. 

3. Sweep the shavings from the area 
around the circular saw, jointer, lathe, 
and jig saw. 

4. Have job inspected and approved 
by maintenance foreman. 

Materials: 

1. Assist the general-stock foreman in 
putting the materials away. 

2. Pick up the short pieces of wood 
and metal from the floor and place in 
proper boxes. 

3. Erase blackboards. (E period class 
only.) 

4. Straighten metal and other ma- 
terials under tables. 

5. Separate materials in scrap boxes. 

6. Have job inspected and approved 
by maintenance foreman. 

Equipment: 

1. Arrange stakes on the sheet-metal 
tables so that the long end of the stake 
does not extend over the edge of the 
table. 

2. Put hand screws and iron clamps in 
their proper places. 

3. Put accessories used in soldering 
under the table. 

4. Adjust machinists’ vises and wood- 
working vises so that faces are in con- 
tact and turn adjustable vise to face 
main building. 

5. Put chairs away. 

6. Wash sinks and mirrors during B 
period on Monday. 

7. Wash blackboard during D period 
Monday. 

8. Have job inspected by maintenance 
foreman. 
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General Industrial-Arts Laboratory 


Merrit Pease 


Springfield Township High School, 
Holland, Ohio 


Philosophy 

In general education, a new philosophy 
of method based upon present living is 
gradually replacing the old. Child interest, 
instead of adult life problems, serves as a 
basis of instruction. Children are given a 
chance to do their own thinking instead of 
being required to follow a_ routinized, 
thought-killing procedure. 

The general industrial-arts laboratory is a 
type of industrial-arts laboratory equipped 
to carry out the objectives of education in 
general, and industrial arts in particular, in 
the light of progressive educational phil- 
osophy. Organization and management 
should not be restricted to specific trades or 


equipped so that many types of activities 
can be carried on. These activities should 
be selected on the basis of contributing to 
the greatest growth and interest of the 
pupils. 

Child interest is an important feature of 
this laboratory. Pupil interest is provided 
for by permitting the child to perform ac- 
tivities which are of vital importance to his 
present growth and happiness. 

The general industrial-arts laboratory 
must act as an integrating agency to all of 
the other educational units. The laboratory 
is a vital unit within itself. Because of that 
vitality, it should help to bring to the at- 
tention of the pupils the importance of the 
school, and of each unit within the school, 
to life. 


Objectives 
The aims of general education should 












































A description of the course and 
laboratory as developed for the 
Springfield Township High School. 





dustrial-arts laboratory. 

The objectives which follow deal more 
directly with industrial arts. 

1. Opportunity to explore, experiment, 
invent, and construct in an effort to satisfy 
self-expression. 

2. Development of elementary skill in 
performing simple tool and machine opera- 
tions. 

3. Development of worthy attitudes, 
lofty ideals, discriminating appreciations. 

4. To furnish the pupil with opportuni- 
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that will aid him in understanding his en- 


vironment. 

5. Development of consumers’ apprecia- 
tions and knowledge. 

6. Development of initiative, self-con- 
fidence, leadership and co-operativeness. 

7. To give vocational and avocational 
guidance. 

8. Development of safety consciousness 
and habits. 


Summary of Course of Study 

The course of study includes several units 
that are not in the present laboratory. They 
shall be added as equipment and floor space 
becomes available. 

1, Planning and drawing. As a means of 
recording and communicating ideas, me- 
chanical drawing ranks very high. Drawing 
must be thought of as a universal language. 
This language must be taught as the boy 
feels the need for it. It is to lead from pic- 
torial drawings easily understood, to more 
complex forms. Correct methods in free- 
hand drawing will be taught as well as the 
use of drawing instruments. The majority 
of the pupils will become acquainted with 
drawing in connection with their work in 
the other units of the laboratory. This will 
be done by encouraging each pupil to plan 
and make drawings of his projects. 

The planning unit shall include books 
and other sources of information, which 
shall aid in the planning of a project. 

2. General woodworking. In this, as in all 
of the units within the laboratory, pupil 
activity will depend upon pupil interest. 
Many types of work in wood will be pre- 
sented. 

In this laboratory unit, pupils will be 
given an opportunity to learn hand-tool 
processes and machine processes. Certain 
phases of home mechanics, not presented in 
other units, will be included here. 
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View of laboratory looking towards the finishing room 


The aim of the instructor is to correlate 
all of the units within the laboratory with 
each other. This and the other units will 
also be correlated as much as possible with 
the other activities of the school. 

Since pupil activity based upon pupil in- 
terest is desirable, the greatest freedom 
shall be allowed in the selection of proj- 
ects. The aim is to develop originality and 
interest in the work, to develop good habits, 
ideals, and attitudes. 

The general woodworking course will in- 
clude benchwork, millwork, patternmaking, 
finishing, and home mechanics. 

3. Electricity. Electricity contributes 
largely to the progress of mankind. Be- 
cause of that, and because of the appeal 
it has to many students, it is included in 
the general industrial-arts laboratory. The 





View looking towards the supply room 
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electricity unit is to be correlated closely 
with science. 

An attempt to give an elementary under- 
standing of electricity and its many uses 
will be made by encouraging pupils to ex- 
periment and to construct and use simple 
electrical devices. 

A correct vocabulary and correct meth- 
ods in the few simple tool processes will be 
taught as the pupil experiments and con- 
structs. 

The general electrical course will include 
physics of electricity, use of electricity, and 
the importance of electricity as a product 
of modern civilization. 

4. General metal. Each day, work in 
metal is becoming increasingly important. 
One has but to think of the automobile, 
farm machinery, machines of the factory, 
and appliances of the home to realize that 
a study of metal is necessary if any attempt 
is made to include units of work in ma- 
terials that have influenced the destinies of 
mankind. 

The general metal unit offers many op- 
portunities. Though at first work in the 
unit may be somewhat limited, it is to be 
developed so as to include work in-many 
types of metals. Units in bench, lathe, and 
sheet-metal work shall be included. Metal 
spinning, etching, and other forms of art in 
metal, shall be emphasized as well as other 
phases of metalwork. 

5. Mechanics. The principal purpose of 
introducing this unit of work in the labora- 
tory is that of making more intelligent con- 
sumers and operators of automobiles. The 
work, however, shall not be confined to the 
automobile. Other types of mechanics, and 
a study of types of transportation shall be 
included. 

6. Ceramics. Ceramics as interpreted here 
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means work in cement as well as in clay. 
This unit offers unusual opportunities for 
the development of artistic tastes and abili- 
ties. This is the principal purpose for of- 
fering it. Another reason for including work 
in ceramics is the fact that it holds a much 
more important place among the industries 
of the world, past and present, than is com- 
monly supposed. The scope and possibilities 
in this, as in all of the units, shall be 
pointed out. 

7. Leather. Work in the leather unit shall 
include shoe repair and the construction of 
simple articles. The importance of selecting 
properly fitting footwear and methods of 
caring for shoes and other articles of leather 
will be taught. Tooling and other means of 
decorating will offer opportunities for self- 
expression and for the introduction of the 
principles of design. 

8. Photography. Photography as a hobby, 
as well as an industry, is of growing impor- 
tance. Millions of dollars are spent each 
year for cameras, films, development, etc. 
Since that is true, isn’t it wise to teach the 
American public how to take better pic- 
tures? That is the principal reason for in- 
troducing this unit. Methods of developing 
and printing shall also be included because 
of the interest many boys and girls have 
in such work. Participants in this unit 
should be given an opportunity to learn 
something about the huge motion-picture 
industry, characteristics of a good, as op- 
posed to a poor, movie, and the way a mo- 
tion-picture camera and projector are op- 
erated. 

9. Printing. When the printing press was 
invented, civilization began to advance 
more rapidly. It is certainly true that the 
blotting out of all methods of printing 
would be a great blow to civilization. At 
least an elementary understanding of the 
importance of printing could and should be 
taught in this unit. 

There will be many opportunities to cor- 
relate this unit with the other branches of 
the school. These opportunities should not 
be overlooked. ' 


Correlating Units 

Many possibilities for correlation present 
themselves in the general industrial-arts 
laboratory. Those listed here are merely 
suggestions. No attempt has been made to 
cover all the possibilities. 

Correlation may be made between the 
areas of the laboratory. This is easily done 
by projects that require work in several of 
the units for completion. There are in- 
numerable examples of such projects. One 
is cited to point out areas involved. 

Telegraph sending and receiving set. To 
complete such a project would require work 
in the following areas: Planning, wood- 
working, metal, electrical, finishing. 

Correlation may be made between the 
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general industrial-arts laboratory and other 
units of the school. 

Science. Equipment for the science de- 
partment may be made by pupils enrolled 
in both departments, or the pupils of the 
science department may be invited to use, 
under supervision, the facilities of the gen- 
eral industrial-arts laboratory. 

Mounting boards, holders for equipment, 
or any simple apparatus that can be con- 
structed by the pupils, may be considered 
as possible projects. - 

History and social science. The history 
of tools may be pointed out. 

English. Some attention should be given 
to correct spelling and use of grammar in 
the laboratory. The English instructor may 
be asked to co-operate with the pupils in 
the preparation of shop papers and shop 
talks. . 

Mathematics. Figuring the quantity of 
supplies needed, cost of materials, machine 
speeds, and areas to be finished, will fur- 
nish many opportunities of correlation with 
the mathematics department. 

Administration. Printing forms to be 
used by the administration will serve as one 
method of correlation. 

Athletics. Making equipment for the ath- 
letic field would serve to correlate. 

Home economics. A correlation unit with 
home economics could be made by trading 
classes for several periods. The girls of the 
home-economics classes could be invited to 
use the facilities of the general industrial- 
arts laboratory to aid them in their work. 

Correlations are possible between the 
general industrial-arts laboratory and the 
school as a unit. One very good example is 
the annual school carnival. 

Correlations are also possible with the 
community as a whole and with community 
organizations. 


Teaching Method 

There are many teaching methods that 
may be used singly or in combination. The 
best teachers usually combine several of 
them to get the best results. 

In a laboratory such as the general in- 
dustrial-arts laboratory, there will be fewer 
occasions when group demonstrations and 
other forms of group instruction are profit- 
able. “Whenever possible, however, this 
method should be used. An attempt is to be 
made to get the class together at least part 
of the time in one period per week for the 
purpose of talks, reports, discussion, and 
motion pictures on topics of general in- 
terest. 

Most of the instruction in the laboratory 
will be on an individual basis. A pupil will 
select his own project or experiment, make 
a drawing of it, prepare specifications, make 
an order slip for the necessary materials, 
list operations and check those about which 
he will need further instruction, select and 
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study references pertaining to operations 
and related information which will aid in 
ihe making of the project or carrying out 
of the experiment, secure material and con- 
struct the project or do the experiment. As 
he proceeds, he will, at designated points, 
get the instructor’s approval. This will give 
the instructor the opportunity to point out 
mistakes, make suggestions and ask ques- 
tions. The pupil is to call upon the instruc- 
tor for aid whenever necessary. This aid 
will be given by suggesting references for 
further study, by giving demonstrations in 
correct procedure; by calling upon a pupil 
who has the necessary information or train- 
ing to assist the one needing help, and when 
possible, by assisting the pupil to discover 
correlations between the problem at hand 
and previous experiences. To follow this 
method successfully, the teacher must be 
constantly alert so as to recognize teaching 
situations as they appear. 

The method of teaching as described in 
the foregoing paragraph can be used after 
the pupil has had some experience in the 
laboratory. More teacher direction will be 
necessary at first, in order to instruct the 
pupil to direct himself. This is necessary, 
for in previous school experiences the pupil 
may have been even prevented from using 
self-direction. The teacher direction should 
be such that the pupils are unconscious of 
it. 

Permitting a pupil to select his project 
and direct his work may, if the teacher is 
not careful, set up a situation in which the 
attention of the pupil is too narrowly cen- 
tered. Since it is better for the pupil to be- 
come somewhat acquainted with as many 
materials and manipulative processes as can 
be successfully offered in the laboratory, the 
wise teacher will guard against the narrow- 
ing of the pupil’s experiences in the labora- 
tory due to this centering of interest. A 
good method to use is to have on exhibit 
in the laboratory many pictures, sketches, 
and models of projects that require work in 
more than one area. They will tend to in- 
terest the pupils and suggest things to 
make. The fact that a boy has classmates 
around him, who are busy working in other 
areas doing things he is not engaged with, 
will also aid in causing him to become in- 
terested in doing other things. Even though 
the boy does not actually do the manipula- 
tive work, the fact that he can observe his 
neighbor and ask questions will mean that 
he will gain some knowledge of other ac- 
tivities. ; 

The organization and direction of the 
general industrial-arts laboratory will offer 
many opportunities for training in the de- 
velopment of desirable characteristics and 
habits. A method of teaching orderliness, 
cleanliness, and similar characteristics, is 
for the teacher to set an example and in- 
sist that all members of the laboratory fol- 
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low suit. The desired result is likely to be 
lost if too much insistence makes a 
drudgery of the job. This must be avoided. 

The student personnel system under 
careful supervision of the teacher is an ex- 
cellent method of teaching many desirable 
habits such as willingness and ability to 
assume responsibility and leadership, rec- 
ognition of authority, spirit of co-operation, 
etc. 

No one should assume that the few meth- 
ods mentioned in the foregoing are the only 
ones available to the efficient teacher. The 
success of any one method will depend to 
a great extent upon the amount of activity 
required of the pupil. 


Plan of Laboratory 

The illustrations of the laboratory read- 
ily show the conditions as they are being 
developed during the present year. 

The laboratory room is approximately 28 
by 47 ft. with additional space for tool and 
supply storage and finishing. The labora- 
tory has been equipped for teaching draw- 
ing, woodworking, general metal, me- 
chanics, and electricity. Some work in other 
units of study may be carried on without 
additional floor space. That which cannot 
must wait until such space is available. 

The laboratory is located in the north- 
east corner of the school building. There is 
sufficient window space on the north to al- 
low proper lighting for all except the dark- 
est days. Artificial lighting is indirect. The 
entire illuminated area is of evenly dis- 
tributed intensity with a maximum of soft- 
ness of shadow. Between 20-25 foot-candles 
of light illuminate all working surfaces. The 
walls and ceiling are painted a light buff 
which is an aid to illumination. 

The room is provided with two floor 
power outlets and five double wall outlets. 
The screw-cutting lathe is connected di- 
rectly to the power line. Two power outlets 
are in the finishing room. All power is 110 
alternating current. 


Equipment 

The general industrial-arts laboratory as 
planned for Springfield Township is to be 
one of the best equipped small high-school 
laboratories in northwestern Ohio. No op- 
portunity is being overlooked for supplying 
the necessary tools and machines for work 
in the units offered. 

The planning and drawing unit contains 
numerous reference books, three drawing 
benches, and drawing racks for use on the 
workbenches: A file is provided for keeping 
records, project sheets, and lesson sheets of 
various kinds. 

The woodworking unit of the laboratory 
is equipped with nine double general work- 
benches having one large and four smaller 
individual locker drawers, and one vise on 
each side. Power tools of this unit include 
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a jointer, a table saw, a band saw, three 
wood. lathes, an oilstone grinder, and a 
sander. The machines in the laboratory are 
portable. 

Much of the work in the electrical unit 
may. be done on the general workbenches. 
However, a special electrical bench has also 
been provided under which is mounted a 
direct-current motor-generator unit. Equip- 
ment is such that the student may experi- 
ment and also construct simple electrical 
devices. 

In the metal unit are to be found a large 
worktable, a stake bench with stakes, a 
soldering table, a drill press with mortising 
and routing attachments for woodwork, and 
a screw-cutting lathe of highest quality. 
One of the wood-turning lathes is to be con- 
verted into a metal-spinning lathe. 

The mechanics unit is equipped with a 
complete 1938 Ford V-8 motor and trans- 
mission assembly mounted on a stand which 
can be used for instruction and practice in 
assembly and disassembly. Arrangements 
have been made with the Ford Motor Com- 
pany whereby the motor unit is to be 
changed whenever it becomes out of date. 
A second-hand chassis from another com- 
pany is also furnished for the mechanics 
unit. 

The finishing unit and toolroom are sepa- 
rated from the laboratory by a glass parti- 
tion. Plans have been made to furnish the 
finishing room with metal-top benches with 
storage space below. The toolroom is to be 
furnished with two long tool cabinets which 
may be opened to form panels on which all 
tools will be visible. A workbench is pro- 
vided so the toolkeeper may repair tools 
during his spare time. Because the toolroom 
is at one end of the laboratory, portable 
tool panels are provided on which may be 
kept the tools of a particular unit. These 
may be wheeled to any part of the labora- 
tory during the day, and locked in the tool- 
room at night. 

To aid in the identification of equipment, 
a system of color coding has been adopted. 
All tools that are for use in a particular 
unit are marked with the same color. If a 
tool is to be used in several units, that will 
also be indicated by having colors of the 
several units-on the tool. This method of 
color may be extended to include instruc- 
tional aids as weil. 

An illustration may serve to explain more 
fully the method of color coding. Assume 
yellow is the color adopted for the wood- 
working unit. In that case, all woodworking 
tools, benches, cabinets, and machines 
should be marked in some way with yellow; 
the section of the bookcase in which wood- 
working books are kept could be marked; 
instruction sheets could be yellow; posters 
and other visual aids could be marked in 
yellow. In fact, everything in any way con- 
nected to woodworking could be so marked. 
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Of course, this marking must be done in a 
manner that will not spoil the appearance 
of the laboratory. 


Publicity 

In the past, school officials and teachers 
have given little thought to the best meth- 
ods of effectively promoting public rela- 
tions. Frequently, the school has been a 
stranger in its own community. 

Publicity for the school cannot be effec- 
tively secured if left to one person. The 
task of informing the public is a task for 
all who are interested in the welfare of the 
schools. Teachers as well as administrative 
officers and friends outside of school must 
give more attention to the job of interpret- 
ing the school to the public. This applies 
especially to industrial-arts teachers, for ac- 
cording to several leaders' a public-relations 
program is very much needed in the indus- 
trial-arts field. Many opportunities present 
themselves by which the industrial-arts 
teacher may favorably interpret his depart- 
ment to the public. Every opportunity for 
publicity should be used to promote indus- 
trial arts so that it may be unhampered in 
successfully carrying out the vitally impor- 
tant program it has to offer. The industrial- 
arts program should not only be publicized 
and interpreted for the public in general 
but every effort should be made to adver- 
tise it favorably to the school board, ad- 
ministration, fellow teachers, and school 
pupils. 

A few suggestions as to methods of mak- 
ing the public conscious of the industrial- 
arts department and program follow. No 
attempt has been made to exhaust the pos- 
sibilities. (1) Exhibits, (2) visitation, (3) 
reports, (4) department handbook, (5) 
publications, (6) extracurricular clubs, (7) 
talks, (8) participation in community ac- 
tivities, (9) membership of teacher in clubs 
and organizations, and (10) motion and 
still pictures. 

As many methods of publicity as may 
be practically applied are to be used in 
the general industrial-arts laboratory. 





1Ericson, E. E., “The Use of Publicity in Promoting 
the Industrial Arts Education Program,’’ Industrial Edu- 
cation Magazine, 28:51-—3, August, 1926. 

Kieley, James F., “A Sailboat Regatta to Advertise 
Your Shop,” Industrial Education Magazine, 30:412, May, 
1929. 

Stamm, H. R. and Roy R. Van Duzee, “The Indus- 
trial Arts in the Movies,” Inpustr1at Arts AND Voca- 
*r1onat Epucation, 205, June, 1933. 

Moffitt, F. J., ‘Interpreting the Industrial Arts,” 
InpustRriat ARTS AND VocaTIONAL EpucaTIon, 116, May, 
1934. 

Karch, R. Randolph, “The Industrial Arts on the Air,” 
InpusTRIAL ARTS AND VocaTIONAL EpucaTIon, 152, April, 
1934. 

Castle, D. W., “Useful Publicity Program,” Inpvs- 
TRIAL ARTS AND VocaTIONAL Epucation, 240, August, 
1936. 


SINCERITY 
No man can produce great things who is 
not thoroughly sincere with himself. — 
James Russell Lowell. 
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Teacher of Printing, 
Boys’ Technical High School, 
Milwaukee, Wisconsin 


Part I 


History of Printing 
Be 


Development of records. Oval hiero- 
glyphs, idiographs. 


Beginning of recorded history. Baby- 
lonian, Chinese, Hindu, Egyptian, 
Hebrew. 
. Written books. Libraries, production 
methods. 


. The invention of printing. China, block 


printing, movable type. 


. The spread from China. India, Germany, 


Italy, Rome, England, America. 
Influence 
of French renaissance, Venetian influ- 
ence, English renaissance, modern trends. 
Printing machinery. 

Printing inks. 

Illustrative material. 

New printing processes. 


Personal habits and private life. 
Honesty, neighborliness, leisure time. 
Relationship to society. Patriotism, re- 
spect for laws, civic duties, rights of 
others, social progress. 


Industrial Relationship 
13. 
14. 
15. 


Printing and civilization. 

Comparison with other industries. 
Relation of capital investment to em- 
ployment and earnings. 

Employment conditions. Working condi- 
tions, steadiness of employment, extent 
of industry. 

Trade organization. Employers, 
ployees, educational organizations. 
Health and safety. Working conditions, 
building, ventilation, lighting, heating, 
welfare service. 

Trade ethics. Relation between em- 
ployer and worker. Relationship of each 
to public. Attitude of each to trade. 


em- 


Personal hygiene. Posture, clothing, 
food, rest. 

Part II 
The point system of measurement. 


History of the system, point system in* 


America, how to apply the system. 
Materials used in type composition. 
Type metal, dimensions of type, physical 
features of types, kerned types. 
Spacing and justifying materials. Quads 
and spaces, quotation quads, angular 
quads, circular quads, leads, slugs, furni- 
ture, reglets. 

Type systems and type terminology. 
Font — job, weight, and body, sorts; 
series, family; the point system of 
bodies; lining system of type faces; the 


25. 


point system of type widths. 

Origin of type faces and their construc- 
tion. Text, roman, italic, script, gothic, 
modern. 


Part III 


Mathematics of Printing 


26. 
27. 


28. 
29. 


30. 
31, 


$2. 
33. 
34. 
35. 


36. 
37. 


38. 
39. 


40. 
41. 
42. 


43. 
44, 


Paper 


Fractions. As applied to stock cutting. 
Decimals. Their use in linotype, mono- 
type, and saw adjustments. 

Interest -and percentage. 

The point system as applied to print- 
ing tools, etc. 

Mathematics as applied to spacing. 
Type computations. Measuring type 
matter. 

Weight of type, amount of type required 


for a page. 

Approximate number of words to a 
square inch. 

To determine the number of leads to a 
pound. 


How to determine the amount of type 
required for a page. : 

Percentage as applied to type metals. 
To find the value of stock. Figuring 
paper stock required for a job. 
Cutting and finding the weight of paper. 
Ratio and proportion. Finding the 
proper proportion of a type mass, to 
determine a well-proportioned page. 
Determining correct margins. 

Applying proportion to copy fitting. 
Computing space. The word method, 
the letter method, the unit method. 
Estimating ink necessary for a job. 
Estimating cost of jobs. 


Part IV 


45.. History of paper. Egyptian, Chinese, 


46. 


47. 


48. 


49. 


50. 


51. 


Inks 
52. 


53. 


54. 





Arabian, Moorish, Spanish, European, 
American. 

Fibrous raw materials. Cotton, linen, 
rags, hemp, ramie, straw, esparto, jute, 
and wood. 

Other raw materials, 
coloring matter. 
Making of paper. Processes, prepara- 
tion, finishing. 

Classification of papers. Bond, cover, 
book, flat writing, ledger, tissue; bristols, 
cardboard, wrapping, etc. 
Characteristics of paper. Color, size, 
fibers, filler, finish, grain, furnish, 
weight. 

Conversion of wastepaper, box-board 
filler. 


Size, loading, 


Part V 


History of inks. Chinese, English, Dutch, 
American. 

Classes of inks. Rotary, flat-bed, platen, 
and half-tone. 

Materials used in making of inks. 
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Trade Theory for the Printer 
M. R. Stewart 





An outline of instruction that may 


be of assistance to teachers of print- 


ing in the fields of industrial arts 


and vocational education. 





35. 


56. 


$7. 


59. 


60. 


Vehicles — linseed oil, semidrying oils, 
Chinese wood oil, rosin oil, hard gums, 
soaps. 

Pigments used in making of inks. Lamp- 
black, gas black, bone black, magnetic 
pigment, iron blues, vermilion, chrome 
yellow, chrome green, ultramarine, coal- 
tar colors, red lakes, driers. 
Manufacture of ink. Preparation of 
vehicle, mixing, grinding. 

Relation of ink to paper. Surface of 
paper, size of form, speed of press. 


. Opacity of inks. Using colored paper, 


three-color and four-color processes. 
What constitutes good ink. Nonsepara- 
tion of oil from pigment, transfer tack, 
drying, spreading of vehicle, color, off- 
set, quantity required. 

Helpful information about the use of 
printing inks. Inks for job presses; 
getting the press clean; changing print- 
ing inks to suit stocks and conditions; 
mixing colors and tints; undertoning 
black, blue, brown; reducing tints; 
transparent colors; ink for make-ready ; 
enamel-paper variations; picking of 
halftones; use of driers; printing of 
high-finish enamel cards; drying on rol- 
lers; amount of color to carry; too 
much color; waste of ink; drying chalky 
inks; sheets sticking together; ink and 
enameled surfaces; gold ink; metallic 
inks; printing solids; copying inks; 
cover inks; doubletone inks; dull inks; 
dullopaque inks; process inks; web- 
printing process inks; care of inks. 


Part VI 


Rollers 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


Early methods of inking forms. Inking 
balls. 

The first Rollers. Buckskin covering, 
finely woven fabric covering. 
Glue-and-molasses_ rollers. Disadvan- 
tages. 

The modern inking roller. Glue, sugar 
syrup, glycerine, rubber. 

How rollers are made. Core, mold, pre- 
paring the composition, recasting rollers. 
Seasoning rollers. Summer rollers, win- 
ter rollers. 

General care. Washing, cleaning solu- 


tions, storage. 
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Part VII 


Type-Metal Alloys 
68. Foundry type metal. Percentages of 


69. 


70. 


if 


tae 


73. 


74. 


basic metals, properties of basic metals, 
where obtained. 

Typecasting-machine metal. Percentages 
of basic metals, functions of the three 
basic elements, eutectic point. 
Impurities in type metals. Copper, zinc, 
iron, arsenic, and silver, effect on the 
alloy. 

Mixing of the alloy. Microscopic pic- 
tures of correctly and incorrectly alloyed 
metals. 

Remelting. Size of furnace, care in 
separating different kinds of machine 
metals, temperature control. 

Drossing of type metal. Temperature, 
time, agitation, and impurities. 
Deterioration of type metal. Impurities 
added through remitting, losses by 
oxidization. 


Part VIII 


Imposition 


75. 


76. 


o46 


78. 


79. 


80. 


Lockup equipment. Form, equipment, 
imposing tables, chase, furniture, mal- 
let, planer, reglets, bearers, quoins and 
quoin keys, foot rule. 

Principles of lockup. Materials must be 
in proper condition, form must be un- 
yielding, form must be square, form 
must be tightly locked, furniture must 
not be blind, type must be on its feet. 
Making proof corrections. Procedure 
in correcting proofs, stoneman’s responsi- 
bility, correcting damaged forms, cor- 
recting linotyped matter. 

Locking up small forms. Press con- 
siderations in locking up, planing a form, 
procedure in final lockup, rules for lock- 
ing up. 

Locking up rule forms. Effects of rules 
on rollers, joining rule corners, use of 
scoring rule, rules running both ways. 
Registering color forms. Registering de- 
vices, reproducing exact register, re- 


- taining register. 


81. 


82. 


83. 


84. 


85. 


Locking up forms for foundry. Electro- 
type chases, use of bearers, locking up 
two or more pages, lockup for color 
forms. , 


Part IX 


Locking up the form. Beginning the 
lockup chase, placing quoins, planing 
the form, tightening the quoins, facts 
to remember. 

Determining margins, Determination of 
margin allowance, method of determin- 
ing margins, “dummy” method, draw- 
ing a pattern, unequal margins, unequal 
size of pages. 

Four-page forms. Technical terms, four- 
page form, determining the layout, 
method of imposing upright and ob- 
long forms, determining margins, cover- 
page forms. 

Eight-page forms. Facts to remember, 
question of trim, eight-page signature 
layouts. 


86. 
87. 


88. 


89. 


92. 


93. 


SCHOOL SHOP ANNUAL 


Twelve-page forms. 

Sixteen-page forms. Folding ‘“outpush,” 
determining outside and inside sections, 
imposing from the center, imposing a 
long sixteen, duplicate eights. 
Twenty-four page forms. Imposition af- 
fected by thickness of stock, method of 
imposing the twenty-four-page form. 
Thirty-two-page forms. Methods of im- 
posing thirty-two-page forms. 


. Sixty-four-page forms. 
91. 


Eighteen- and twenty-page forms. 
Troublesome forms, eighteen-page forms, 
twenty-page forms. 

Folder forms. Unusual forms, 
acter of the folder. 

Imposition pointers. Importance of ac- 
curacy, be careful of the type faces, 
care in locking up, care of the chase, 
orderly care of the materials, identify- 
ing pages, standing matter, imposition 
aids, imposing pages containing plates, 
proper size of form. 


char- 


Printing Presses 


94. 


95. 


96. 


Economical considerations in the in- 
dustry. Comparison of flat and curved 
printing surfaces, printing surface ma- 
terials used, installations compatible to 
requirements, care vs. carelessness and 
repairs, oiling and greasing, solvents — 
fire hazards, wiping materials, heating 
and humidity, static and offset elimina- 
tion, roller construction, adjustments 
and care, tympans — various requisites, 
makeready — hand and mechanical. 
The basic printing process. Relative 
comparisons: High relief, intaglio, 
planograph. 


High-relief process. Platen presses: 


Short hinge, long hinge, parallel, char- 
acteristics, impression adjustments, ink 
distribution — rollers, vibrators, foun- 
tains, disk, plate, and rotary, metallic 
leafing. 


97. 


98. 


99. 


101. 


102. 


103. 
104. 
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Rotary presses. Multicolor web specials, 
single and two-side web specials, sheet 
fed—hand and mechanical, sheet, re- 
wound, cut, shifted, and collected. 
Automatics. Relative comparisons — 
Miller, Humana-Klymax, Kluge, Rice, 
Chandler & Price, Heidelberg, Standard, 
Web specials: One side —single and 
multicolor, two sides, sheeted or re- 
wound. 

Flat-bed cylinder presses. Relative com- 
parisons — One revolution, two revolu- 
tion, three revolution. Characteristics — 
stop, continuous, reciprocating, impres- 
sion adjustments, ink distribution — 
rollers, vibrators, fountain, plate and 
pyramid. Delivery of sheets — back 
and front, fly and printed side up, 
folders and dusters. 


. Attachments. Multicolor, two-color, per- 


fector, automatic feeders, ink setting, 

heat and sprays. 

Intaglio. process; relative comparisons. 

a) Platen presses. 

b) Rotaries; their characteristics; im- 
pression, tympans, and makeready; 
ink distribution and cleaning. 

Planograph process; relative compari- 

sons. 

a) Wet and dry processes. 

b) Platen presses. 

c) Flat-bed cylinders. 

d) Rotaries. 

(1) Their characteristics: tympans; 
direct and offset processes. 

Printing-surface materials. 

Folders; construction comparisons. 

a) Hand and mechanical feeding. 

b) Sheet collecting and inserts. 


. Trimmers; construction comparisons. 


a) Hand and mechanical powered. 
b) Single- and multi-knives. 

c) Hand and automatic spacers. 
d) Care and adjustment of knives. 





Patternmaking shop. High School, Dearborn, Michigan 















Shop Satety 


Effective Safety Instruction 
Through Boys’ Clubs 


John T. Shuman 


Department of Industrial Education, 
Public School System, 
Williamsport, Pennsylvania 























An efficacious manner of making 


safety instructions function properly. 













The burden of safety instruction in voca- 
tional schools is usually placed almost en- 
tirely upon the shoulders of the shop in- 
structor. This is so because the shop is the 
logical and the most practical laboratory 
for the teaching of safe working practices. 
For various reasons very little classroom in- 
struction in safety has been given in most 
schools. Some believe that too much lectur- 
ing about safety is a poor method of giving Fig. 1. The safety committee discussing the safety contest. 
safety instruction. Consequently, prac- 
tically all of the effective safety instruction 
has been conducted by the shop teacher 
in specific situations in the shop. On the 

























whole this will probably continue to be our SAFETY COMMITTEE 
best technique, but it frequently tends to DEPARTMENT OF INDUSTRIAL EDUCATION 
be rather hasty and narrow in scope: be- WILLIAMSPORT SCHOOL DISTRICT 


cause it fails to present effectively to the 
boy principles of safe working practices ap- é pesto ieiae sa ate 
plicable in many other situations. COMMITTEE MEMBERS 

Undoubtedly the chief difficulty in mak- PRESENT 
ing safety instruction effective and in se- Members 
curing the boys’ interest and co-operation . 
lies in our inability to find suitable 
mediums for such instruction. The shop 
job is, of course, the most natural, the most 
practical, and the most direct medium 
available; but it is often inadequate be- 
cause it reaches only a few of the many 
individual situations. Further, it is fre- 
quently remedial rather than preventive in 
character. 


Boys’ Club a Good Medium 
In many situations a wide-awake boys’ 
club proves to be an excellent medium for 


safety instruction and for making the boys Fig. 5. Form on which safety-committee records are written 
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safety conscious. The name offstich a club 
is of little importance as the club may not 
want to spend all its time and energies upon 
safety. The club utilized might be a Hi- 
Y club, a student engineers’ club, a stu- 
dent council, a first-aid club, or a local 
chapter of the Future Craftsmen of Amer- 
ica. 

One such club composed of boys in a 
vocational-industrial school, sponsors vari- 
ous safety programs and activities as a reg- 
ular part of its yearly program. 


Safety Programs in the Club Meetings 

Usually about ten minutes of each club 
meeting is devoted to safety, although some 
meetings are built entirely around that sub- 
ject. The short ten-minute sessions are de- 
voted to reports by the committee in charge 
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of a safety contest, or to short talks given 
by boys who have volunteered-to help with 
the program. At other times, a first-aid 
team from a local company may be-asked 
to give a safety demonstration, or a local 
safety director may be requested to talk 
to the group, or a safety motion picture 
may be shown. 

An unusually effective technique fre- 
quently used is this: A boy who has met 
with an accident which may contain a good 
lesson for others is asked to discuss his 
accident briefly at the next meeting. A 
short discussion then often centers about 
the causes and the results and the preven- 
tive measures involved. The discussion 
leader of this short discussion is the boy 
who actually met with the accident. 

Many of the boys construct small scale 





Fig. 2. The safety engineer on the job in the cabinet shop 


RECOMMENDATION 


BY WHOM MADE 


Fig. 6. Individual cases and dispositions recorded on this form 





DISPOSITION 
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models, illustrating safe working methods. 
Two boys, for example, made the small 
models shown in Figure 1. One of these 
models shows the proper method of piling 
oxyacetylene tanks, barrels, or other 
cylindrical objects; the other illustrates the 
proper angle at which a ladder should be 
placed against a building. The ideas for 
these models are secured from the National 
Safety News magazine or from the small 
3 by 5 in. instruction cards published by 
the National Safety Council. Models such 
as these are used to excellent advantage 
during talks given by boys before the club. 
Afterward the models are placed on dis- 
play in a show cabinet where they can 
be seen at all times by all of the boys in 
the school. 

Another helpful and interesting program 
sponsored by the club is the annual safety 
contest between the various shop units. 


Conducting the Safety Contest 

The annual safety contest sponsored by 
one boys’ club extends from the beginning 
of October to the end of May. To the 
winner of the contest is presented a small 
loving cup. The shop winning the cup two 
years in succession retains permanent 
possession of it. 

A committee of twelve boys is in charge 
of the contest. Collectively this group of 
twelve is known as the Safety Commit- 
tee; individually, each member is known 
as a student safety engineer. These 
student safety engineers are responsible for 
handling the details of the contest and other 
safety activities within their own shops. 
The committee is appointed for one school 
year, but when any boy loses interest or 
proves unsatisfactory, another boy is ap- 
pointed immediately in his place. The re- 
sponsibility for successfully conducting 
the contest and all its related activities rests 
with this boys’ Safety Committee under 
the guidance of a faculty adviser. The fac- 
ulty adviser to this safety committee should 
not be a shop teacher whose shop is par- 
ticipating in the contest, because the fac- 
ulty adviser is chiefly résponsible for de- 
termining impartially the ranking of the 
various shops, and for guiding the work 
of the committee. 


Reporting Shop Accidents 

Three reports are required for every ac- 
cident; namely, the shop teacher’s report, 
the student foreman’s report, and the safety 
engineer’s report. Obviously the three re- 
ports are not absolutely necessary. The in- 
structor’s report naturally is essential ; the 
student foreman’s and the safety engineer’s 
reports are required to provide training for 
these boys. Quite often the boys’ reports 
are more accurate than the sometimes 
hastily written report of the instructor. In- 
accurate reports are always rejected; how- 
ever, most of the boys take this work 
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seriously and perform their duties conscien- 
tiously. 


Determining the Ranking of the Shops 

Since it is practically impossible to 
classify the various shops according to the 
degree of hazard, a rating is secured for 
each shop based on the percentage of im- 
provement over its previous record. The 
contest is based specifically on the im- 
provement in the frequency rate of ac- 
cidents or the number of accidents*per boy 
for the duration of the contest. This has 
proved very satisfactory because practically 
every accident however trivial has consider- 
able educational value. 

To determine the improvement made by 
any shop, the following procedure is used: 

1. Find the average number of accidents 
per boy for that shop for the preceding 
year. Use this figure as a budget figure. 

2. Find the average number of accidents 
per boy for the duration of the contest. 
This average should be taken for the same 
months as in the previous years. 

3. Find the percentage of improvement. 


Budget Figure Contest Record 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
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Fig. 3. The student safety engineer talks to a new student about the different 
ways not to jack up a truck 





























Average number Average number Per Cent 
accidents per accidents per of Rank 
boy, past boy during Improve- of 
Shops records contest ment hop 
Auto 31 21 32 1 
Cabinet 29 25 14 3 Some Observations 
Electric 36 30 17 2 
Machine 40 61 52 5 Too many boys regard a small cut or 
Print 03 04 =" 4 scratch as something to be laughed at, 
REPORT OF ACCIDENT TO A PUPIL 
Date 
Mean Last Name First Name Middle Initial pom 
Shop or department 
in which accident occurred 
Nature of injury 
Time of accident Disposal of case 


‘ 





Saute 





Students contributing or helping cause 


ident 





Students who saw 





in charge 





Name of student fi 


How did the accident occur, its cause, etc. Illustrate by a sketch which you think will enable the cause of the 





decident to be easily understood 





























Le 
What has been done to prevent recurrence. 








> 





—— 


Copy of this report sent to. 





Report made out by. 








Student Safety Engineer 





een 





Form filled out by the student safety engineer. A similar form is filled out by 
student foremen. A sketch is always required wherever practical 


something to be hidden from the instructor 
rather than an injury that is potentially 
serious. However, the student safety en- 
gineers often are so conscientious and be- 
come so interested in the club’s projects 
that many slight accidents are reported 
which would otherwise remain unreported. 
Consequently, a safety contest may tend 
to disclose many more accidents than past 
experience would lead us to anticipate. But 
as the experience of each succeeding year 
is averaged with that of former years, this 
situation gradually corrects itself. 

Because there is much educational value 
inherent in minor accidents, every accident 
should always be reported and its basic 
cause investigated. 

The results obtained through the activi- 
ties of a boys’ club in connection with its 
usual safety programs, or a safety contest, 
seems often to be far superior to any formal 
instruction in safety and to make relatively 
large groups of boys effectively safety 
conscious. Certainly this should be so, 
simply because the activities to a consider- 
able extent are not teacher-motivated, but 
boy-motivated. 


THE THREE PRINCIPAL ARTS 
“Mankind progresses from the old to the 
new on the human bridge formed by those 
who labor in the three principal arts — 
agriculture, manufacture, and transporta- 
tion.” — Inscription on the Ford Motor 
Company’s office at River Rouge. 
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DUTCH KRAFT Wood Finishing KITS 








DUTCH KRAFT KIT NO. 1 
Contains 20 Different Items 
(See Manual for complete listing of contents) 


Appropriate to meet the needs of small 
classes, this kit contains sufficient ma- 
terials for the finishing of several large 
vocational projects or a quantity of smaller 
ones and will give the young Kraftsman an 
opportunity to study the possibilities of 
advanced finishing, using the best ma- 


terials. Weight 12 pounds. $2 50 
s 
plus shipping 
charges 


New for Vocational Projects 


For the first time, in special scientifically 
prepared DUTCH KRAFT Wood Finishing KITS, 
you can obtain all of the materials needed for 
fine finishing of vocational projects. Every- 
thing you will need—brushes, sandpaper, shel- 
lac, varnish, wax, etc.—fram 20 to 40 different 
items, depending on size kit ordered. 

In addition to complete assortment varieties 
of quality materials, kits also include the 
DUTCH KRAFT Manual on Wood Finishing, 
considered by experts one of the most thor- 
ough, practical, and helpful manuals of its kind 
ever written for vocational shop use. 








KITS Inspire 
Better Work 


“‘| have found in my shop work that the 
Dutch Kraft Kits inspire better work. The 
boys find it easier to do their best with 
the high quality of materials — the as- 
sortments provide generous variety — 
and the suggestions in your MANUAL 
have proved a big help. From now on we 
are planning to use Dutch Kraft Kits 


exclusively. ’’ 
Cc. 3, S. 





DUTCH KRAFT KIT NO. 2 
Contains 28 Different Items 
(See Manual for complete listing of contents) 


Especially designed to meet the needs of 
larger groups, this kit contains sufficient 
wood finishing materials to complete sev- 
eral large sized projects and pieces of fur- 
niture. Additional materials are introduced 
to the young Kraftsman in Kit No. 2, so 
that the information obtained from the 
DUTCH KRAFT Manual on wood finishing 


can be put to greater usage. $4 10 
. 


Weight 23 pounds 
plus shipping 


charges 


Seme Quality Materials As Used 
By Leading Furniture Monufacturers 


For 23 years, the makers of DUTCH KRAFT 
KITS have been the largest manufacturers of 
varnish for the finest furniture manufacturers 
in Grand Rapids and throughout the United 
States. Now, with these kits you can obtain 
these same quality materials for your wood 
finishing projects. 


DUTCH KRAFT Wood Finishing KITS assure 
you of better finishes, elimination of waste, 
and at least cost because you buy direct from 
the factory. 


Free Consultation Service 
Furthermore, users of DUTCH KRAFT Wood 
Finishing KITS may enjoy free consultation 
service from DUTCH KRAFT wood finishing 
experts and laboratory specialists with regard 
to any and all problems of wood finishing. 








DIRECT from the factory PRICES 


SAVES you $$ 








DUTCH KRAFT CORPORATION 
Subsidiary of the Grand Rapids Varnish 
Corporation “ 
Grand Rapids, Michigan 

Please send free copy of your “Dutch Kraft 
Manual on wood Finishing” and full information 
on your Kraftsman Kits for school finishing; also 

» for which please send 


$2.50 Kit No. 2 $4.10 
Kit No. 3 $8.15 

















DUTCH KRAFT Wood Finishing KITS 
are offered for vocational school shops 
at direct-from-the-factory prices. |t is 
suggested that one or more kits be 
ordered immediately so that you may 
test the quality and economy of these 
kits in contemplation of your entire 
requirements for tne coming season. 


FREE MANUAL 


A copy of the DUTCH KRAFT Wood 
Finishing Manual sent free on request. 
Please use coupon at the left, which 
may also be used for ordering desired 
kits at direct-from-the-factory prices. 


Dutch Kraft Corporation 
Subsidiary of Grand Rapids Varnish 
Corporation 


Main offices and factory: 
Grand Rapids, - - - Mich 





DUTCH KRAFT KIT NO. 3 
Contains 40 Different Items 
{See Manual for complete listing of contents) 


The classroom DUTCH KRAFT Kit, this con- 
tains larger sized quantities of the neces- 
sary materials for most advanced vocational 
projects. It is designed to meet the ap- 
proval of industrial arts instructors and the 
requirements of a group of 15 to 30 boys. 
Kit No. 3 is by far the most economical 
for classroom work, because of the large 
variety and larger quantities of materials 


contained. $8 1 5 
o 


Weight 51 pounds. 
plus shipping 
charges 
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Woodworking Equipment, Tools, and Supplies 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 
Bench 
a) Shop, with hardwood tops, 134 in. or over 
in thickness, built up of strips with tongue- 
and-groove joints, the top to project far 
enough to allow a rapid-acting or contin- 
uous-screw vise to be attached. 
It is a good idea to order a 1-in. birch or 
maple board wide enough to cover the 
working face of the bench at the time of 
buying the benches. This board can then be 
fastened to the top proper with screws and 
may be conveniently replaced when worn. 
The benches should be made of thoroughly 
kiln-dried lumber throughout. They may 
be either plain or of 6-drawer type. 
b) Glue 
c) Stain, with metal-covered top 
d) Teacher’s demonstration 
Blackboard — permanent or portable 
Bookcase 
Bulletin Board 
Cabinets— wood or metal for filing class 
records, instruction sheets, drawings, etc. 
Chairs —teacher’s and tablet-arm 
Core Oven — for patternmaking class 
Desk —teacher’s, with drawer compartments 
Furnace — for melting soft metals (for pat- 
ternmaking class) 
Glue Pot — 1-qt. or 2-qt. electric, gas, or steam 
heat 
Glue Warmer or Cooker — 1- to 5-gal. capacity 
Grinder 
a) Automatic knife, direct-motor-drive type. 
Size to suit largest knife used in school 
shop, complete with water pump, grinding 
wheel, and automatic stops 
b) Bench, hand or power 
c) Bench, motor-in-head. Motor bearings to 
be completely housed, wheels to be 
equipped with safety flanges and carefully 


guarded throughout. One fine-grit, and one 
coarse-grit wheel 

d) Revolving oilstone, pedestal type, with 
‘one fine and one coarse oilstone 

Jointer 

a) 6-in. or 8-in. portable jointer. Table to be 
fitted for rabbeting. Safety-cylinder type, 
equipped with safety guard 

b) 12-in., 16-in., or 18-in. direct-motor- 
drive, ball-bearing. Cylinder to be of safe- 
ty-head type. Table to. be fitted for rab- 
beting. Jointer to be equipped with safety 
guard 

Lantern — Stereopticon-view machine for 
opaque objects and standard-type lantern 
slides 

Lathes 

a) 6-in. to 16-in. motor-in-head, motor-in- 
base, or belt-driven speed lathe, to take 24 
in., 36 in., 48 in., 60 in., or 72 in. between 
centers. Each to be complete with cup 
center, spur center, faceplate, rosette chuck, 
tool rests, and center drift for head block 

b) Patternmakers’, with end faceplate provi- 
sion. Lathe to be of direct-motor-drive 
type, equipped with variable-speed motor, 
faceplates and floor stand. (For pattern- 
making class) 

Mortiser — 

a) Direct-motor-drive, or belt-driven, hol- 
low-chisel mortiser, foot feed. Table to be 
of the tilting type with hold-down clamps 
and stop rod 

b) Portable, vertical, hollow-chisel mortiser, 
bench type 

Planer —12-in., 18-in., 20-in., 24-in., or 30-in. 
motor or belt-driven, single-surface planer. 
Safety-head cylinder, three-knife . type, 
fitted with good-grade steel knives. Knife- 
setting and jointing device complete with 
bar should be mounted on machine if pos- 
sible 

Sander 

a) Belt, direct-motor-drive 


6b) Disk, motor or belt-driven 

c) Oscillating-spindle, motor-driven 

d) Portable, hand-plane type, direct motor 
drive 

e) Vertical-spindle and disk sander 

Saws 

a) Band saw, 20-in. to 36-in., motor drive. 
Upper and lower wheels to be completeiy 
guarded. Table to tilt to 45 deg. 

6) Combination, band saw, crosscut saw, 
ripsaw, and mortiser. Machine to be com- 
pletely guarded 

c) Cut-off, pedestal or swing type to be 
fitted with 12-in. to 16-in. saw 

d) Filing machine, direct motor drive 

e) Jig, direct-motor or belt driven 

f) Portable band saw, 16 in. to 20 in. ball- 
bearing, motor-driven 

g) Saw bench, direct connected to motor, 
and to have both rip and crosscut saws. 
Rip and crosscut gauges also to be pro- 
vided 

h) Universal saw bench, 14 in. to 16 in., 
motor driven 

j) Variety saw bench, motor driven, tilting 
table, with universal sliding table. The 
arbor is to be fitted for a dado head, and 
the table is to be slotted accordingly, The 
saw is to be equipped with ripping fence 
and miter cut-off gauges 

Shaper 

a) Motor drive, single or double spindle. 
Table to be equipped with removable 
center plate 

b) Portable shaper or router with a suitable 
selection of cutters 

Tenoner — single end, with coping heads and 
cut-off saw 

Vises — rapid-acting or solid-nut type wocd- 
working-bench vises, 7-in. to 10-in. face 

Wood Trimmers —complete with all gauges 
and taper pins. Base of trimmer to be 
slotted and laid out for degree settings 
(for patternmaking class) 


W oodworking—Small Tools 


Awls — brad, assorted sizes 
Bevels 
a) Protractor 
b) Sliding T, 8 in. 
Bits 
a) Auger, 3/16 in. to 1 in. inclusive, by 16ths 
b) Auger, 3/16 in. to % in. inclusive, by 
16ths 
c) Braces, ratchet-type, 8 in., 10 in., 12 in., 
or 14 in. sweep 
d) Countersink, for wood, rose pattern, %4 in. 
and % in. 
e) Dowel, square shank, % in., 5/16 in., 
¥% in. % in., % in. 
f) Expansive, % in. to 14 in. 
g) Expansive, % in. to 3 in. 
h) Forstner, square shank, % in. to % in. 
inclusive, by 16ths 
j) Screw driver, square shank, % in., 5/16 
in., % in. 
k) Twist drill for wood, square shank, 1/16 
in. to % in. inclusive, by 16ths 
1) Twist drill, straight shank, 1/16 in. to 
% in., inclusive, by 32nds 
Blowtorch 
Brooms 


Brushes 
a) Bench duster, 10 in. 
b) Floor 
c) Glue, round, 1%4 in. and % in. 
d) Glue, round, 1% in. 
e) Marking, camel’s-hair, No. 1 and No. 2 
f) Varnish, flowing, 2. in. and 2% in. 
g) Varnish, flat, 34 in., %4 in., and 1 in. 
Burnishers — oval or round 
Can Opener 
Carving Tools 
a) Sets containing 6 tools 
b) Sets containing 12 tools 
Chisels 
a) Cold, machinists’, 4% in. and % in. 
b) Mortising chisel and bits, %4 in. to % in. 
by 16ths 
c) Socket-firmer, bevel edge, % in., % in., 
¥% in., % in., 1 in., and 1¥% in. 
d) Socket-firmer, plain edge, %4 in., % in., 
and 1 in. 
e) Tanged-firmer, bevel edge, % in., % in., 
¥% in. % in., 1 in., and 1% in. 
Clamps 
a) Bar, 24 in., 36 in., 48 in., and 60 in. 
b) Hand-screw, 4 in., 5 in., 6 in., 7 in., 8 in., 
10 in., 12 in., and 14 in. 


c) Malleable-iron C, 4 in., 6 in., and 8 in. 
Dividers — wing, 6 in. and 10 in. 
Dowel Plate —6 in. long 
Doweling Jigs — with bushings 
Drawknives —7 in. 
Drill 

a) Automatic hand, with 8 drill points 

b) Chuck, 0 to % in. 

c) Hand, 0 to % in., for round-shank drills 

d) Star, for concrete, % in. and % in. 
Files 

a) Auger bit, assorted, 6 in. 

b) Cabinet, 8 in. and 10 in. 

c) Card and brush 

d) Fiat, wood, 10 in. 

e) Mill, bastard cut, 10 in. 

f) Round, bastard cut, 12 in. 

g) Taper, slim, 5% in. and 7 in. 
First-Aid Cabinet and Supplies 
Gauges 

a) Bit, adjustable 

b) Jointer 

c) Marking, metal or hardwood 

d) Mortise, metal or hardwood 

e) Panel 
Glass Cutter 

(Continued on page 12A) 
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STANLEY 2% “toots® 









FOR SCHOOL SHOPS 
MADE BY STANLEY ELECTRIC TOOL DIVISION 
Educational Department 
THE STANLEY WORKS - NEW BRITAIN, CONN. 












No. 667 EDGE TOOL GRINDER—Ideal for the School Shop. 














Ball bearing. 7” x 1” wheels — one wheel specially designed for STANLEY ‘“VIC- 
edge tool grinding, one wheel for general purpose grinding. TOR” DRILL No. 124 
Motor operates at slow speed. Equipment includes Plane Iron — 2” capacity—A 
and Chisel Grinding Fixture, Safety Eye Shields, Adjustable most practical size 





electric drill for the School Shop. 
Round shank twist drills and bits, 
hole saws, countersinks, plug cut- 
ters, etc., can be held in this three- 
jaw geared chuck. Complete line of 
electric drills, sizes 4,” up to 7%”. 






Light Fixture. 



















PLANE IRON AND 
CHISEL GRIND- 
ING FIXTURE — 
Designed to keep 
edge tools in perfect 
condition easily and 
accurately. Fur- 
nished with Nos. 667 
and 667E Grinders. 











Sliding. Removable Holder 
with “Drop Back™ Feature 






Machined Clamp Assures 
Correct Bevel 







Rods Adjustable and 
Replaceable to Maintain 









Accurecy 









Stop Screws to Align Plane 
fren or Chisel in Holder 







Micro Screw Adjustment 
for Accurate Tool 










Pedestal No. 560, made of cast iron, is available for 
use with Nos. 667 and 667E Grinders. 

Safety Eye Shields No. 569 prevent eye accidents. 
Available for all bench grinders. 











DRILL STANDS — 
There is a Stanley 
Drill Stand avail- 
able for all Stanley 
Electric Drills. They 
make a practical 
~ combination for the 
HAND ROUTER No. 10— 18,000 School Shop. 

R.P.M. — Gives boys the opportunity to 
finish their projects with a professional 
touch. High speed produces smooth 
work—sanding practically unnecessary. 
It will perform countless woodworking 
operations — shaping, inlay work, rout- 
ing, templet work, veining, relief work, 
grooving, rabbeting, corner beading. 
Bench Stands and Attachments available 
for converting to a spindle shaper. Send 
for catalog giving complete details 
this versatile tool. 










































No. 667E COMBINATION GRINDER AND SANDER. — Ball 
bearing. Special wheel for edge tool grinding, 7” x 1”. 8” sander 
plate. Sanding discs available for wood or metal work. Motor 
operates at low speed. Complete with Sanding Plate and a 
Mounted Disc, Plane Iron and Chisel Grinding Fixture, one Eye 
Shield, Adjustable Light Fixture. 


Send For Catalog! 










**MIGHTY MIDGET” 
UNISHEAR — Motor 
driven hand shear — easier to handle than a pair 
of snips. Cuts 18 gauge hot rolled steel or gal- 
vanized iron as fast as you can feed it. Cuts large 
sheets or small pieces easily. 100% safe. 
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Gouges 
a) Tanged-firmer, outside ground, handled, 
¥% in., % in., % in., % in., 1 in. 
6) Tanged-firmer, inside ground, handled, 
¥% in. % in., % in., % in., 1 in. 
c) Spoon, % in., % in., and 1 in. 
Hammers — claw, bell-faced, 10-oz., 
13-0z., 16-02. 
Hatchet — bench, 4 in. cut 
Jars — earthenware, 1-qt. capacity 
Knives 
a) Jointer, to fit power machine 
b) Planer, to fit power machine 
c) Sloyd, 3 in. blade 
Levels 
a) Wood, 24 in. 
b) Machinists’, 12 in. 
Mallets — hickory, 3 in. by 5 in. head 
Nail Sets — 1/16 in. and 3/32 in. points 
Oilers — bench, 1/3-pt. coppered, best grade 
Oilstones 
a) 1 in. x 2 in. x 8 in. in iron box 
b) Gouge slip, medium, 4% in. x 2% in. x 
% in. x 5/16 in. 
c) Gouge slip, fine, 3 in. x 2 in. x % in. x 
¥% in. : 


12-0z., 


Pincers — 6 in. carpenters’ 
Pinch Dogs —% in., 1 in., and 1% in. 
Planes 
a) Block, adjustable, 6 in. long, 1% in. cutter 
6) Circular 
c) Combination, adjustable 
d) Core box 
e) Duplex, fillister and rabbet 
f) Fore, % in., 2% in. cutter 
g) Irons, double 


h) Jack, 14 in., 2 in. cutter 
j) Jointer, 24 in. 
k) Round, wood, 1% in. 
1) Router 
m) Smooth, 9 in., 1% in. or 2 in. cutter 
Pliers 
a) Round-nose, 5 in. 
b) Side-cutting, 6 in. 
Puity Knives 
Rasps — half round, wood, 10 in. 
Rules 
a) Board 
b) 1 ft. or 2 ft. graduated by 8ths and 16ths 
c) Shrink, % in., 3/16 in. 
Saws 
a) Back, 12 in., 14-point 
b) Band, % in., % in., % in., to fit power 
machine 
c) Compass, 10 in. 
d) Coping, frames 
e) Coping, blades 
f) Crosscut, 9-tooth, 22 in. long 
g) Crosscut, circular for power machine 
h) Dado, % in. to 1 1/16 in. to fit power- 
saw arbor 
j) Hack, frames, 8 in. or adjustable 
k) Hack, blades, 8 in. 
l) Keyhole, 10 in., 10-point 
m) Rip, 7-point, 22 in. long 
n) Rip, circular for power machine 
0) Set, 10 points per inch and finer 
Pp) Set, 10 points per inch and coarser 
q) Turning frame, 14 in. 
r) Turning blades, 3/16 in. x 12 in., 10-tooth 
s) Miter-box, 24 in. x 4 in. saw, 7 in. capacity 
at miter 
Scrapers 
a) Cabinet 


W oodworking— Materials and 


Alcohol 
Benzine 
Brads — % in., % in., and % in. No. 20; % 
in. and % in. No. 10; 1-in. No. 18; 1% 
in., and 1% in. No. 16; 1% in. No. 15; 
2 in. and 2% in. No. 14 
Carbon Paper — black 
Colors—dry: burnt sienna, burnt umber, 
cobalt blue, chrome yellow, drop black, 
lamp black, Prussian blue, raw umber, Van 
Dyke brown, and vermilion 
- Colors — ground, in oil or japan: burnt sienna, 
burnt umber, cobalt blue, chrome yellow, 
drop black, lamp black, Prussian blue, raw 
umber, rose lake, Van Dyke brown, and 
vermilion 
Decalcomania Transfers 
Dowel Pins and Plates 
Dowels: hardwood, 3-ft. lengths, 4% in., 5/16 
in., % in., % in., % in. 
Enamel 
a) Selected colors 
b) Undercoater 
Fillers — paste: natural, golden oak, dark oak, 
and mahogany 
Fillets — leather, % in. and % in. 
Glue 
a) Casein, hide, best grade cabinet 
b) Liquid 
Hardware: Brackets, buttons, butts, casters, 
catches, chain, chest corners, chest trim- 
mings, corner braces, corner irons, corner 
plates, desk fittings, ‘door fittings, escutch- 
eons, fasteners, handles, hangers, hinges, 
hasps, holders, hooks, knobs, latches, lamp 
fittings, lid supports, locks, pulls, smoking- 
stand outfits, springs, stops, supports 
Hooks 
a) And eyes 
6) Cup 
c) Screw and 
d) Square screw 


Lacquer — black, clear, cobalt blue, ivory, 
medium green, red, thinner, white and 
yellow 

Lumber — Ash, balsa, bass, birch, cherry, cyp- 
ress, locust, mahogany, maple, oak, poplar, 
red cedar, red gum, redwood, sap gum, 
yellow pine, walnut, white pine 
In ordering pine, mill-run kiln-dried will 
be found suitable for carpentry, while 
short, select, kiln-dried 4 in. and wider or 
No. 1 shop common, kiln-dried will be re- 
quired for cabinetmaking and patternmak- 


ing 
Hardwood, for furniture, should be speci- 
fied first and second grade, kiln-dried, 
standard widths and lengths, or short 
lengths 
Moldings 
Nails 
a) Cemmon, 6d, 8d, and 10d 
b) Flat-head, %4 in. No. 20, % in. No."19, 
1 in. No. 18, 1% in. and 1% in. No. 16, 
and 2 in. No. 14 
c) Finishing, 4d, 6d, and 8d 
Oil 
a) Linseed, boiled 
b) Linseed, raw 
c) Machine 
d) Rubbing 
Overlay Carvings 
Panel or Plywood — 3-ply, 5-ply, and 7-ply 
Pattern Letters 
Pins — escutcheon 
Pumice Stone — No. 0 
Rapping Plates 
Rottenstone 
Sandpaper — Garnet cabinet paper, 3/0, 2/0, 
0, %, 1 (running from fine to coarse) 
Garnet finishing paper, 6/0, 4/0 
Garnet paper can also be obtained in rolls 
of 50 yd. in widths 4 in. up to 48 in. 
Narrower widths on special order 
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b) Glue, triangular 
c) Veneer, blade 234 in. long, handle 11 in. 
long 
Screw Drivers 
a) Cabinetmakers’, 4 in., 6 in., and 8 in. 
b) Quick-return, spiral ratchet 
Shoot Board —and plane 
Snips —tinners’, forged steel, 214 in. cut ; 
Spokeshaves — adjustable, raised handle, 10 in. 
long 
Squares 
a) Combination, 12 in. 
b) Try-, iron handle, 8 in. 
c) Framing, 2 ft. 
Steel Figures —hand cut, % in. 
Tapeline — 50 ft. steel 
Trammel Points— adjustable metal frame, 
steel points 
Turning Tools (for 12 lathes) 
a) Calipers, 6 in. inside and outside 
6) Calipers, 12 in. inside and outside 
c) Parting tools, % in. 
d) Round point, % in., % in., % in. 
e) Spear point, % in., % in., % in. 
f) Square point, % in., % in., % in. 
g) Turning chisels, %4 in., %4 in., % in. 
h) Turning gouges, % in., % in., % in. 
j) Turning skews, L.H., % in., % in., % in. 
k) Turning skews, R.H., % in., % in. 
Vise —3 in. jaw anvil face 
Wrenches 
a) Adjustable, 8 in., 10 in., and 12 in. 
b) Headless setscrew, % in. to % in. by 
16ths 
c) Pipe, 10 in. and 12 in. 
d) S-type or open-end type to fit % in. to 
1 in. U.S.S. nuts 


Supplies 


Screw Eyes 
Screws 

a) Flat-head, brass, No. 3 x % in., No. 4 x 
¥% in., No. 5 x % in., No. 5 x % in., No. 6 
x % in. No. 8 x 1 in. No. 10 x 1% in, 
No. 10 x 1% in., No. 12 x 1% in., No. 12 
x 1% in., No. 10 x 2 in. 

b) Flat-head, bright, No. 3 x % in., No. 4 
x ¥% in. No.6 x % in., No. 8 x 1 in., No. 
10 x 1 in., No. 10 x 1% in., No.8 x 1% in., 
No. 14 x 1% in., No. 10 x 1% in., No. 12 
x 1% in., No. 10 x 1% in., No. 12 x 1% 
in., No. 10 x2 in., No. 12 x2 in., No. 14x2 
in., No. 12 x 2% in., No. 14 x 2% in., No. 
14 x 2% in. 

c) Oval-head, brass, No. 5 x % in., and No. 
10 x 1% in. ‘ 

d) Round-head, blued, No. 3 x % in., No. 
3x % in, No.5 x % in. No.6 x % in, 
No. 8 x 1 in., No. 10 x 1% in., No. 10 x 
1% in., No. 12 x 1% in. 

e) Round-head, brass, No. 2 x % in., No. 
3x % in. No.4 x % in, No.3 x & in, 
No. 5x % in. 

Shellac 

a) Orange, cut 4 Ib. to the gal. 

b) Sticks, assorted colors 

c) White, cut 4 Ib. to the gal. 

Note: Shellac should be kept in glass or 
earthenware containers 

Stains — oil, spirit-or water: Fumed oak, dark 
oak, golden oak, light oak, mahogany, and 
walnut 

Steel Wool — No. 0 and No. 00 

Turpentine 

Twine 

Varnish — coach, flat, remover, spar, and rub- 
bing 

Waste — cotton, white 

Wax — bees and finishing 

White Lead 
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The Carborundum Company 


(Reg. U. S. Patent Office) 
Niagara Falls, N. Y. 


Manufacturers of 


Abrasive Products for School Shop Work 


Abrasives play an all-important part in school shop 
work. It is particularly desirable that the shops be 
completely equipped with fast, clean-cutting, durable 
sharpening stones, grinding wheels, and abrasive paper 


Carborundum Brand Combination Stones 

For sharpening chisels, 
plane bits, scraper knives 
and similar edge tools, these 
combination stones are rec- 
ommended. One side is in 
coarse grit to take out nicks 
and to bring the tool toan 
edge; the other side, fine 
grit to impart the keen, 
smooth edge. Made in 





: seven sizes. 
No. 108—8 x 2 x 1 inches. No. 111—5x2 x % inches. 
No. 109—6x2x1 inches. No. 112—4x1%x % inches. 
No. 110—7 x2 x 1 inches. No. 328—8x3 x1_ inches. 


Write for Catalog A 599 


Carborundum Brand Sharpening Stones 


_ Carborundum Brand Sharpen- 
ing Stones are also made in 
the solid grit— that is, the 
same grit all through. These 
can be for exactly the 
same purposes as are the com- 
bination stones. They also cut 
clean and fast, show long |! fe, 
wear evenly. Like the com- 
bination stones, they can be 
used dry or with oil. Made 
in fine, medium, or coarse grit. 


No. 115—Fine....... 8x2xlinches No. 121—Fine....... 6x 2x1 in hes 
No. 116—Medium....8x2x1inches No. 122—Medium....6x 2x 1 inchcs 
No. 117—Coarse..... 8x2x1inches No. 123—Coarse..... 6x2x1 inchs 


Write for Catalog A 599 
Special Carborundum Brand Stones are also made for truing 
and sharpening of automatic planer knives. For sizes, etc., see 
catalog A 599. 





Carborundum Brand 


The Carborundum Company is one of the leaders among the 
manufacturers of abrasive paper and cloth. These products include 


Write for Catalog A672 


Carborundum Brand Garnet Paper 
Where a paper coated 
with a harder abrasive for 
use on the harder woods 
or in cases where a more 
careful finish is desired, 
Carborundum Brand Gar- 
net Paper should be used. 
a c foes ee 
accurately 0} 
River Garnet, Strong, dur- 
able yet flexible backing. 
Cuts free and clean. Sup- 
plied in 9x11 inch sheets, 
reams, and in _ standard 
rolls in standard grits. 


Aloxite Brand Cloth 


Aloxite Brand Cloth has long ago taken the place of the old 
slow-cutting emery cloth. Here is a cloth that cuts with far 
greater speed, leaves a more uni- 
form finish. It is coated with the 
hard, sharp, tough grains of 
Aloxite Brand aluminum oxide 
— a manufactured abrasive. 
Aloxite Cloth is put up in stand- 
ard ream packages 9x11 inch 
sheets or in economy rolls — see 
illustration. 
















*’ Ca 


and cloth to meet all abrasive needs. The Carborun- 
dum Company has always made a feature of supply- 
ing abrasive products exactly suited to the conditions 
of the school shop. 


Carborundum Brand Extra Hard, 
Extra Fine Stones 


For giving a finer, smoother 
edge to woodworking and carv- 
ing tools, these extra fine, extra 
hard stones have been developed. 
These include a special manual 
training slip stone for sharpening 





gouges, etc. 
No. 155 Slip—4™% x 1% x %—¥% inches No. 156—8 x 2 x 1 inches 
No. 158-—6 x 2 x 1 inches 


rborundum and Aloxite Brand Grinding Wheels 


Reg. U. S. Pat. Off 


PR os Nan camp net he 





Getting the right wheel in the right place is one of the first principl.s 
of grinding. For the grinding of materials of low tensile strength, such 
as brass, bronze, cast iran, etc., Carborundum Brand Silicon Carbide Wheels 
are recommended. For the grinding of high tensile strength materials, such as 
steels and alloys. Aloxite Brand Aluminum Oxide Wheels should be used. 
These wheels are made in all necessary sizes, grits, and grades to meet all 
grinding conditions. 

Write for Catalog A 852 


Coated Abrasives 


Carbcrundum Brand Garnet and Flint Papers for the finishing of 
all woods, and’ Aloxite Brand Cloth for the finishing of metals. 


Carborundum Brand 
Flint Paper 


On ordinary run of sanding, partic- 
ularly on softer woods, Flint Paper 
can be effectively used. Carborundum 
Brand is uniformly coated with uni- 
formly graded superior flints. It cuts 
clean, it’s durable. Furnished in Handi- 
pac cartons, assorted grits or standard 
ream bundles. ‘ 





For Your Information 


Any of the publications listed here are available on request. 
A wealth of information on various phases of the use of abrasives that 





belongs in your library. Form No. 
a ae Sc ccecbcccbeserevveccdcsevestene A-111 
ee ee ee eres OE BONNET... . . 205s occccscccccsccscercces A-617 
Grinding ‘Wheel Specifications for Grinding Machines................ A-745 
Carborundum and Aloxite Brand Grinding Wheels.................. A-852 
ea aso sc ise eb eng soe SSAseecereseccocveces A-582 
A Treatise on Dressing and Truing of Grinding Wheels.............. A-818 
Grinding Cemented Carbide with Green Grit Wheels................ A-742 
Diamond Wheels for Sharpening, Conditioning and Lapp'ng Hard 
se ee OL. ES sade glen cnn oe be weane A-894 
A Treatise on Tool Room Grinding................ ; ... A-848 
Mounted Wheels for Portable and Internal Grinding.............. A-766 
Coated Abrasive Products for all Purposes..................02.005- A-672 
Carborundum Brand Finishing Compounds.......................-: A-721 
Carborundum Brand Products for the Home Craftsman.............. A-714 
Gradings — Tool Room Wheels ................+-05- ete aden A-926 


Carborundum and Aloxite are registered trade marks of The Carborundum Company. 




















Miscellaneous 





Connecting School and Industry 


Roy W. Schroeder 


Instructor of Foundry Practice, 
Crane Technical High School, 
Chicago, Illinois 





Since industrial conditions can only 
be approximated in the school shop, 
it is necessary for the shop instruc- 
tor to make as close contact as pos- 
sible between the actual and the 


school situations. 





When the term modern industry is used, 
one immediately pictures conveyors; con- 
tinuous handling equipment; endless belts; 
steady flow of molten metal; flasks filled 
and rammed by machine; patterns drawn 
quickly and accurately by the turn of a 
small lever; molds moving on a conveyor, 
being cored, clamped, and poured; giant vi- 
brators attached to the flask; sand knocked 
out and dropped through grating where it is 
screened; additions of new sand and water 
being made and carried overhead to the 
hoppers or sand slingers; castings dropping 
through a chute into the cleaning depart- 
ment where they are tumbled or sand 
blasted, chipped, filed, and inspected and 
sent to the machine shop. The part may 
then be placed in a jig and all necessary 
holes drilled and tapped, in some cases only 
one hole need be drilled or tapped, and in 
others a half dozen or more are made at one 
time. A rod is inserted at one end into a 
machine. Then the power is turned on and 
instantly numerous little hands start work- 
ing—tools cut off the stock, boring, 
threading — inside and outside — and sur- 
faces being faced all at the same time. Or 
a rod is fed into a machine, the power is 
turned on and presently completed screws 
rain into the tote pan. In the forge shop, 
huge presses, operated by a lever, change a 
steel bar into a crankshaft. There also we 
_ can watch large frames being swiftly and 
neatly welded together electrically. 

As we view the many departments of a 
large industrial plant, one may well ask the 


question, “How can the little, under- 
equipped school shop be connected with 


modern industry?” It is necessary, how- 


ever, that this be done, for an understand- 
ing of a modern metalworking plant should 
be required of every boy. Practically every 
kind of business is in some way connected 
with the metal shops. The telephone, auto- 
mobile, airplane, locomotives, steel rails 
that circle the world, huge buildings, con- 
crete highways, and innumerable things 


about the home, office, and classroom — all 
have at some time during the fabricating 
process been routed through one or more of 
the metalworking shops. 

Industrial-arts work might be compared 
to foremanship training, but general, not 
specific, trade knowledge is the aim of these 
courses. The industrial-arts shop can, there- 
fore, aid in directing a boy into the metal 
shops of industry, but the time in the school 


(Continued on page 16A) 





Section of the foundry showing modern bench equipment 





Floor molding section and furnace equipment 
14A 











- all 
ting 
e of 


not 
nese 
ere- 
etal 
1001 


ee 


March, 1938 


SCHOOL SHOP ANNUAL 


Huther Bros. Saw Mf¢. Co. 
1290 University Ave., Rochester, N. Y. 


Manufacturers of 


Circular Saws, Groovers, Band Saws 


Huther Bros. Saws are the result of more 
than sixty years’ successful and uninter- 
rupted experience in the manufacturing of 
saws. Each saw embodies the highest 


Dado Head 


Our dado head developed from 
our own patents cuts grooves 
with or across grain, smooth, 
sharp sides, grooves from %” 
up to 4” and over. Easily ad- 
justable. Consists of 2 outside 
Cutters 4%” thick and inside 
cutters to make desired cut. 
Inside cutters in %.”, 4%” and 
4” thicknesses: These Groovers 
make a perfect cut and leave 
the bottom smooth. 





High Speed Knives 
Shaper Stock, Ground Flat Stock 





We manufacture thin High Speed Steel Knives, 
Solid Moulder Knives from High Speed Steel or 
Special Laid Steel. We can also furnish ground 
stock in various thicknesses and widths, square 
edges, in High Speed or best quality Tool Steel. 


Inserted Tooth Groover 


This is the perfect Groover for 
end grain cuts in hard wood. 
Teeth are High Speed Steel, 
front to back clearance, and 
require grinding on top only. 
Cuts full width groove through 
life of teeth. Teeth can be re- 


— placed. 





Saw Vise 


| 





These are useful articles for the filing room and 
were both developed for use in our own filing de- 
partment. Vise is easily adjusted for various bevel 
filing and takes saws up to 18” diameter. 





~of- 


Mitre Saws > 


tooth shape. “Cleaner Tooth Saws s 
are for both rip\gnd cross-cut—made 
in diameters from 4” to 24’. 


Our Mitre Saws are accurately 
ground with the proper side clear- 
ance and are made in six styles of 


type of workmanship .and is backed by 
a guarantee to be as free from flaws and 
seams as possible. Complete catalog on 
request. 


Angular Hub Grovuver 
(New Patent No. 1782507) 












This Groover was designed to 
cut end grooves in hard wood 
and to clear itself easily with- 
out swage or set. Clearance is 
effected by angular grinding of 
hub. Light adjustment. Used 
on regular saw mandrel with- 
out extra collars. 


Band Saws 





We make both wood and metal cutting band saws, 
also special temper saws for fibre, bakelite and soft 
metals. Let us know what you cut and we can fur- 
nish a saw for the purpose. 


New Steady Rim Rip 


This is an extra smooth cut- 
ting Rip Saw designed for 
smooth cutting at fast feed. 
This is the smoothest cut- 
ting Rip Saw we have and 
is capable of beautiful work. 


Cutter Heads for use on saw table. These heads can 


. \be furnished with variety of knives and used for 

inting and running light moulding on saw table. 

~. Mate in 6” diameter, 21%4” wide. Can be counter- 
«bore 


if necessary. 


_yealey 
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Huther Bros. Saw Mfg. Co., 1290 University Ave:, Rochester, \N. Y. 
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(Continued from page 14A) 


shop is too limited to train him as a me- 
chanic. In a bulletin on “Industrial Train- 
ing of Foundry Workers” by the United 
States Department of Labor, the time for 
apprentice training totals from 6,600 to 8,- 
800 hours, while in the school shops, a 
minimum of 120 hours and a maximum of 
240 hours is the time given to one subject. 

The school must, therefore, make its 
shopwork interesting enough to awaken in 
the student a natural desire to find out 
more about it. By this method, the school 
helps to direct a larger proportion of tech- 
nically trained men to this field of unlimited 
opportunities. 

It is also the duty of the school to out- 
line its work so that a sense of relationship 
with industrial shops exists. A school shop 
may even be operated as an industrial shop, 
with the necessary routine and executives. 
At the Crane Technical High School, the 
student shop executives consist of a fore- 
man, safety assistant, melting assistant, 
toolroom attendant, two roustabouts, and 
two pattern boys. 


Duties of Student Executives 
Foreman: The foreman has charge of the 
molders and roustabouts. He tests the sand 
of each boy before he is allowed to start 


molding. Any question pertaining to the 
work must be answered by him, and if he 
is not sure of the answer, he should con- 
sult the instructor. When the student thinks 
the mold is O.K., the foreman will examine 
it, suggest, or make necessary corrections, 
and then notify the instructor. The fore- 
man will supervise the dumping of the 
molds and make a complete check of all 
castings poured, list the defective castings 
and post this list. He, will then give the good 
castings to the instructor. These castings 
will be checked out to the student for fin- 
ishing and charged against his account. The 
work of the foreman will help develop or 
discover any traits of leadership or exec- 
utive ability that a boy may have, and it is 
a very valuable part of his training. 
Safety Assistant: The safety assistant has 
full authority over all student workers with 
regard to cleanliness of shop, piling or 
stacking of weights, flask, bottom boards, 
etc. He also must see that no water is 
spilled on the floor where metal is to be 
poured, that the pourers are all equipped 
with goggles and leggings, and that all stu- 
dents are kept at a fair distance from those 
who do the pouring. He places safety 
posters in prominent places, and makes out 
a report on each accident. At the end of his 
term of office, a report is made out cover- 





Tapping the cupola 
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ing his work with recommendations or sug- 
gestions. 

Melting Assistant: The melting assistant 
has charge of all melting, pouring, and the 
care of crucibles and furnaces. He is di- 
rectly responsible to the instructor and will 
receive and execute orders given by the in- 
structor only. He will not allow any stu- 
dent to handle metal or charge crucibles, 
for in so doing a pot of metal may be 
wasted. He must be very careful about the 
cleanliness of the floor in and around the 
furnace, and must realize the dangers in 
connection with handling molten metal. A 
complete report must be handed in after his 
term of office. 

Toolroom Attendant: The toolroom at- 
tendant will issue tools and patterns only 
upon receipt of a check from the student 
and put same in proper place on check 
board. He will report the loss of any tool 
or pattern in writing to the instructor. 

Roustabout: He will dump all poured 
molds, cut off the gates, return scrap metal 
to the melting assistant and keep bench 
tops clean and orderly. It will be his duty 
to see that all shovels are clean, that draw 
spikes are kept sharp and the flask stored 
properly. He will do those things that make 
the shop neat, clean, and a safe place to 
work. The roustabout is directly responsible 
to the foreman. 

The work at Crane is divided into three 
types: Lecture, bench, and floor work. A 
proposed addition to the course will in- 
clude illustrated lectures on structure of 
metals and sand, modern foundry layouts, 
buildings, and equipment; a sand-testing 
laboratory in which tests of sand will be 
made each period for porosity, tensile 
strength, crushing strength. This course, 
when functioning, will give a boy a good 
idea of an industrial plant from the man- 
agement as well as the workers’ viewpoint. 

The habits of work, promptness, de- 
pendability, and safety are impressed upon 
the studénts and examples of their value 
to the future employer are brought to their 
attention at various times throughout the 
semester. A system of grading that takes 
these factors into consideraton is used, for 
we feel that to turn out a worker lacking 
any of them is like turning out a forged 
tool that has not been properly heat 
treated. 

The importance of work well done is the 
point that is stressed, quality and not 
quantity being our goal. We do not dis- 
courage speed but rather build up to that 
through accuracy. The student who is im- 
pressed with the importance of work well 
done, becomes the one to make use of this 
training in transferring acquired skill into 
mechanical devices which make it possible 
for an unskilled worker to do the work of 
a skilled mechanic. The development of the 
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TOOLS OF 
QUALITY 


Dixon Tools for Jewelry Mak- 
ing, Art Metal and Wrought 
lron are the offspring of quality 
leadership which has prevailed 
in the jewelry and silversmithing 
industries for more than half a 
century. They represent the best 
in standard and specialized de- 
signs. They outfit school shops 
with equipment that is above 
criticism. They enable students 
to do their best work without 
tool handicaps. 













This useful 240 page 
DIXON CATALOG 
sent FREE to Teachers. 
Please give name of 








DESIGNS OF 
DISTINCTION 


Practical, Workable, Project Sug- 
gestions, suitable for classroom 
and for students in all stages of 
progress, are represented in 
these new, helpful Dixon Man- 
uals. 


THE DIXON MANUAL FOR METAL 
ARTISTS, 30 folio pages, featuring 48 
Grolects in Art Metal, Jewelry, and 

rought Iron, with instructions. $1.50 





DIXON BOOK OF DESIGNS AND 
MOTIFS, 32 folio es, with 200. de- 
signs for Piercing, Ea ing and Chasing, 
covering subjects such as silhouettes, 
initials, animals etc. $1.50 





























makin 
tools 


school and subjects 
you teach. 


NOTE: We supply FREE TOOL LISTS for use by Metalcraft Instructors when 
8 up requisitions. These save valuable time and effort. They cover 
i 


r Jewelry, Art Metal and Wrought Iron. Write for them. 


WILLIAM DIXON, INC., 34 EAST KINNEY 











ST., NEWARK, N. J. 








modern sand slinger is an ideal illustration 
of this. A more simple example is a mold 
for which an irregular parting is to be 
made, all work being done by hand and the 
time noted. Then the hard sand match is 
used, again noting the time necessary to 
make the mold. The match plate is hand 
rammed, followed by the match plate and 
machine combination. In the machine shop, 
the foregoing principle should be shown or 
demonstrated by the use of jigs and fix- 
tures and the necessity for them, because 
without these products of the trained mind, 
it would be almost impossible to have in- 
terchangeable parts for automobile motors, 
engines, and the like. In the forge shop, the 
use of dies and gauges may be cited, also 
the advantage of electric and acetylene 
welding over the old-type forge and ham- 
mer work. 

The shop at Crane cannot hope to aspire 
to mass production, but the principles of 
it are emphasized in the instruction. The 
school must not allow a student to leave 
with the idea that in the school shop he has 
seen a good example of a modern plant. 
Its deficiencies should be made up by a 
lecture course that covers in detail the rout- 
ing of work through a modern shop, equip- 
ment needed, and a detailed explanation of 
the mechanical plant. This is necessary bet- 
ter to fit the student into the scheme of 


production carried on in these shops. 

Another principle, and probably the most 
important in the training of students for the 
industrial world, is the co-ordination of 
mind and hand. This is very essential to 
man in almost every walk of life, and em- 
phatically so to the boy who intends to en- 
ter the metal shops either as a mechanic 
or as an executive. Hand skill and theoret- 
ical knowledge must be acquired by every 
technical student who desires to become a 
skilled mechanic, executive, or an efficient 
engineer. The boy who has acquired both 
will use them to advantage in the driving 
of cars, and in the operation of machines, 
but if he should decide to become a doctor 
or dentist, the training he has received in 
the handling of tools will be equally valu- 
able. 

Exactness is a requirement that no shop 
teacher may overlook. In the machine shop, 
it means working to very close dimensions, 
and to demonstrate the interchangeability 
of parts; in the foundry, absolute cleanli- 
ness of molds and castings free from de- 
fects. Inspection principles are made a part 
of this work —defective castings being 
shown to the students, reasons for the de- 
fects pointed out and remedies given. The 
boy taking work in the metal shop must be 
thorough in each step of the work. Thus, 
trade skill and leadership will be developed 


through pride in work accurately and 
neatly done. 

The most important work is to train the 
boy to think, and to think in an orderly 
manner. If the school has accomplished 
this, it can relinquish its hold on the stu- 
dent, knowing that it has furnished indus- 
try a product that is worth while. 


TWO SHORT CUTS IN SHOP 
MANAGEMENT 
F. C, Finsterbach, Buffalo, 
New York 





A useful method for storing small 
parts of unfinished projects, and for 
securing student participation in 
keeping the class progress chart up 
to date. 





Teachers of shopwork frequently find that 
they have insufficient space for storing the 
unfinished work produced by their numer- 
ous students. Many solutions to the prob- 
lem have been proposed, but the writer has 
found one that works very well. 

A quantity of 6 by 12 in. cloth bags 
were made up by a local bag manufac- 
turing company at a cost of 2 cents each. 

(Continued on page 18A) 
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Give them both THEORY and PRACTICE 
with STARRETT TOOLS and 


shop crib he’ll be meeting an old 
friend. Among the 3,000 precision 
tools shown in Revised Starrett Ca- 
talog No. 25CE there is a complete 
assortment designed to fit voca- 
tional school needs and budgets. 
Write for a copy. 





A boy who gets his training working 
with Starrett Tools isn’t wasting a 
bit of time. He can report for his 
first job with a healthy respect for 
real precision tools and a practical 
knowledge of how to use them. When 
he checks a Starrett Tool out of the 


STARRETT EDUCATIONAL SETS 


Here’s ‘something every stu- 

_— "a dent or apprentice should 

| ~ have. A set of fourteen blue- 

printed pages, each showing 

a different tool and how to 

use it. Punched and trimmed 

to standard 8” x 10!4" note- 

book size. Furnished to stu- 

dents and instructors at cost 
— 10 cents per set. 





THE L. S$. STARRETT CO. 


World’s Greatest Toolmakers — Manufacturers of 


Hacksaws Unexcelled — Steel Tapes, Standard for 
Accuracy — Dial Indicators for Every Requirement. 





ATHOL, MASS. 


U.S.A. 








(Continued from page 17A) 

To each bag was sewed a foot of 1-in. tape 
for tying. The bags were furnished to the 
pupils of the sixth grades who placed on 
the bags their first piece of woodwork, a 
name tab. The tab was made of 7/32-in. 
basswood in the form of a rectangle with 
the corners slightly chamfered, and a 1/4- 
in. hole drilled in one end. A Dennison 
sticker, 2 3/4 by 1 in., was lettered with 
the boy’s name and pasted to the tab. 

The bags are large enough to hold an 
apron and the many small parts incident 
to most elementary projects. At the close 
of the period, the bags are placed in a large 
box and stored away. 

The device has done away with the wail 
of “lost parts” and kindred complaints, and 
the time saved distributing and collecting 
work, well warrants the slight expense. 

Another short cut used is in the matter of 
progress charts. The efficacy of the prog- 
ress chart, as a teaching device, is ac- 
knowledged, but its use is often avoided by 
instructors because of the apparent dif- 
ficulty of marking. A progress chart that 
calls for complicated symbolical marking 
with colored pencils needs an interpreter 
to compare results and much of the teach- 
er’s spare time to keep it up to date. 

The writer uses a single-symbol prog- 
ress chart, and grades in steps of 5 per 
cent, from 75 to 100 per cent. Each grade 


is marked on the chart by giving the pupil 
affected a map tack of a definite color sym- 
bolical of a certain percentage. The pupil 
places the tack on the chart. 

Map tacks cost 75 cents per 100 com- 
mercially, but the writer has made over 
2,000 fairly good substitutes by dipping 
No. 3 gimp tacks into colored sealing wax 
melted over an electric soldering iron, at a 
total cost of 85 cents and a little time. 
Sealing wax is obtainable in all colors in- 
cluding gold and silver. A metal cigarette 
box, partitioned, makes a handy container 
for the spare tacks. 

As the student earns a grade, an ap- 
propriate tack is handed to him. He then 
places this on the progress chart, thereby 
gaining an awareness of his relative stand- 
ing which is invaluable. 


MAKING JOB SHEETS MORE 
SATISFACTORY 
J. W. Giachino, High School, 
Hamtramck, Michigan 





A form that requires and prepares 
the student to plan his own 
procedure. 





The use of job sheets in a shon class is 
generally conceded an aid for instructing 


students. Although the form of the job 
sheets may vary considerably and may be 
called by other names, fundamentally, they 
all furnish certain instructional material for 
individual students to use to construct some 
project or perform a particular operation. 

Most types of instructional sheets will 
bear out one fact; namely, very little op- 
portunity is given to the student to plan 
his work. With few exceptions, all the de- 
tailed procedure to be used in carrying out 
various operations is worked out for him, 
leaving the student with the sole task of 
following these instructions and producing 
the article called for. It is true the boy will 
develop certain habits of skill in working 
through the prescribed instructions but the 
question is, Just how much were his men- 
tal faculties called upon to do any amount 
of actual thinking? Most of the planning 
and thinking has been done for him. The 
most that is required of the boy is to carry 
out the specific directions on the instruction 
sheet. No doubt, some reasoning ability 
must be used to follow these instructions. 
However, the point is, was he called upon 
to do any creative thinking? If the boy 
were given an qctual part in the planning 
of the job sheet, an additional educational 
end would be achieved, inasmuch as this 
boy could be stimulated to vision the prob- 
lem and then, with guidance, make the 

(Continued on page 22A) 
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At right is shown miniature repro- 
duction of Disston Hand Saw Wall 
chart, 17“ x 22’ in size. Similar 
charts on Filesand Hack Sawsalso 
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are available to Instructors. 



























































DISSTON 


AND VOCATIONAL EDUCATION 


—Sae 


In 1840, Henry Disston began the manufacture of hand saws 
in a basement in Philadelphia... In 1855, the first crucible saw 
steel ever made in America was cast in his plant... In 1874, 
he designed and patented the skew-back hand saw. 

All through these years, Henry Disston realized the need for 
teaching America’s youth. Boys were apprenticed and taught 
steel making, file making and the many operations needed in 
manufacturing saws. 

When vocational training became a part of school work, the 
Disston Company realized the need for teaching boys the use 
and care of tools. For many years now, the Company has issued 
charts for the school room and literature of an educational 
nature for the use of teachers in vocational instruction. 

In addition to this, a service of repairing and refitting school 
equipment at nominal cost was adopted years ago in order that 
schools could get the best possible results from the equip- 
ment used. 

Write us about this Disston vocational service. «nso» 
Samples of Disston Hand Saw, File and Hack Saw , 
charts and educational literature will be sent to 
instructors upon request. 


wecu ovr 


HENRY DISSTON & SONS, INC., 








THREE POPULAR PATTERNS OF 
DISSTON HAND SAWS 





D-8 Lightweight, Skew- back — Higher polish. Greater beauty. 
Applewood handle, with new weatherproof finish. Brass screws. 
Disston true-taper grind. Made in 26” length only, 7, 8, 9, 10, 
and 11 points cross-cut. Rip, 26”, 5% and 6 points. Differs from 
D-8 Regular Pattern in width of blade only. 


Regular Pattern, Cross-cut: 20“, 8, 10, and 12 points; 22,8, 
10, and 12 points; 24, 7, 8, 9, 10, and 11 points; 26”, 5, 6, 7,8, 9, 
10, and 11 points. Rip made 22”,7 point; 24”, 6 and 7 points; 
26”, 5, 534, and 6 points. 





D-7 Lightweight, Straight-back — Improved pattern beechwood 
handle, new weatherproof finish; brass screws. Higher polish, 
greater beauty. Disston true-taper grind. Made in 26” length 
only. Cross-cut, 7, 8, 9, 10, and 11 points. Rip, 26”, 544 and 6 
points. Made also in Regular Pattern — 20, 22, 24, 26” lengths. 





D-23 Lightweight, Straight-back— Improved pattern applewood 
handle, carved; new grip, roomy and comfortable; new weather- 
proof finish. Brass screws. Greater beauty. Disston true-taper 
grind. Cross-cut made in these lengths and points: 24”, 7, 8. 9, 10, 
and 11; 26”, 7, 8, 9, 10, and 11. Rip made in 26”, 544 and 6 points. 


PHILADELPHIA, U.S. As 
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MORE AND MORE SCHOOLS 





During the last few years, hundreds of 


progressive school authorities and teach- - 


ers all over the country have turned to 
low-cost DELTA machines as the solu- 
tion of their equipment problem. 


They have found that “low cost’’ in 
DELTA machines .does not mean 
“cheaply constructed’’. It does mean 
that they are manufactured under mod- 
ern production methods—like automo- 
biles—and that the reduction in costs 





Can Be Adapted for Metal Turning 


The addition of a compound slide rest to this lathe 
turns it into a fine speed lathe for metal turning. 
Shops of all types find a lathe of this type ideal for 
special production jobs, since it is economical enough 
to be kept set up constantly, and versatile enough to 
be adaptable to a wide range of tooling. 


made possible by these methods is 
passed on to the user in the form of 
lower prices. 


With Delta Tools you can equip 
your shop with modern machines, per- 
fectly adapted to present day trends in 
industry, perfectly adapted for training 
purposes, engineered for high efficiency 
and long life—but at one-third the 
cost of heavy, old-fashioned machines. 















If proof were needed about the design, engineering, construction, efficiency 
and durability of Delta machines, all that would be necessary would be to 
point to the thousands of these tools at work in hundreds of manufacturing 
plants all over the country. 

Profit by the experience of these thousands of industrial users. Equip 
your shop with Delta low-cost tools—with modern machine tools instead of 
old-fashioned mill equip t—and train more pupils at Jess cost. 





SCHOOL shops need a GOOD lathe . . . at an economical price, 
and here is a modern school-shop lathe that will do everything that 
can be done with an old-fashioned, expensive machine . . . at a frac- 
tion of the price. Ten of these lathes can be installed in the school 
shop for the price of one or two older-type machines. This permits 
more pupils to be handled for the same capital investment—and at 
no reduction in training efficiency! 


This new Delta Lathe has a heavy, rigid bed of fine-grained cast 
iron, with accurately machined and polished ways ... a substantial 
cast-iron headstock, with built-in, removable belt guard. . . four- 
speed, efficient V-pulley drive, with double-row indexing mechanism 
for dividing, fluting, etc. ... heavy steel hollow spindle, threaded front 
and rear for faceplates, ‘etc., and with No. 2 Morse-taper centers. . . 
carried on pre-loaded New Departure self-sealed bearings which 
never require lubrication . . . exceptionally handy, free-moving 
universal tool support, locked to bed at any angle by convenient 
handle at front, and fitted with two tool rests . . . substantial cast- 
iron tailstock, locked by front lever, and with self-ejecting center 
actuated by large, convenient ball-end crank handle. 


In designing this lathe, as with all other Delta tools, every feature 
was carefully studied in the light of long experience, so that nothing 
would be omitted that would add to the accuracy or dependability 
of the lathe or the convenience of the user, and so that no feature 
would be incorporated that was not dictated by sound engineering. 
The result is a sturdy, honest machine that will do all the work of 
much higher-priced lathes, that will give long, economical service, 
that is simple and convenient to cpe-ate and maintain and that 
represents the very highest value you can obtain for your money 
anywhere. It is the ideal lathe for schools. Send for special circular 
showing full details about this latest addition to the Delta line. 
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ADOPT “DELTA” TOOLS! 


New Multi-Speed 


SCROLL SAW 


Delta is happy to announce a second great 
step forward in Scroll Saw design—the per- 


fected Multi-Speed Drive. 


remarkable development you can select any 
speed you want from 790 to 1700 R.P.M. reg- 
ulating the speed within 1 or 2 R.P.M. if you 
wish. You can cut any material within the 
range of the scroll saw with full assurance that 
you have the best speed for your purpose. 
Furthermore, scientific design has made this 
improvement simple, foolproof and trouble- 
free. Every user of motor-driven tools should 
get the full story of this unusual engineering 


achievement. 


Through 


this 





DELTA DISK AND BELT SANDERS! 





The new Delta 12” Disk Sander is designed to meet 
every requirement for ACCURATE convenient sand- 
ing. From its specially machined, true-running 12” 
disk to its unusually large tilting table, its husky 


spindle carried on self-seal 


ied ball bearings, this latest 


Delta tool is built for long life, low power consump- 
tion, accurate dependable results and maximum con- 
Available in two models, 
Direct-drive, using the Delta % h. p. motor with disk 
fitted directly onto the motor shaft; Belt-drive, for 
those who wish to use their own motors. 


venience in operation. 





The complete Delta line in- 
Band- 
Saws (both wood and metal- 


DELTA Manufacturing Company 


Milwaukee, Wisconsin bie |. 


cludes Circular Saws, 


cutting), Shapers, Drill Presses Saws, Lathes, Sanders—and a 


Jointers, 





Grinders, 


600-634 East Vienna Ave. 


. The new Delta 6-inch Belt Sander has really 
*‘clicked.’”’? Orders come in steadily in increasing 
quantities. And no wonder. For the first time— 
here is a correctly engineered belt sander and 
finisher of 6-inch capacity. Equipped through- 
out with self-sealed New Departure ball bearings 
lubricated for the life of the bearing. Completely 
enclosed and guarded, which means safety and 
permits practically complete removal of dust by 
suction system. May be equipped with a fence, 
back stop or tilting table to suit any sanding or 
finishing operation. May be operated vertically 
or horizontally. Priced unusually low for such 
fine quality. Get the full story in the New 
Delta Catalog. 





WRITE FOR 
CATALOG! 


Send coupon for the latest Delta 
Catalog together with special circular 
giving full details and prices on the 
New Delta Utility Lathe. 





Scroll full line of accessories. 





DELTA MFG. CO., 
600-634 E. Vienna Ave., Milwaukee, Wis. 


Please send me latest Delta Catalog and special 
circular on New Delta Utility Lathe. 


Name.. 


Address.... 


Dept. E-338 
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WITH THE SAME POWER TOOLS 
eee eT RY USES 


YEARS — all the woodworking industry could 
get was cumbersome, expensive equipment, most 
times too ve for the ‘ob. Today, industry uses 
efficient BOICE-CRANE medium Rng oe: ma- 
chines to get many jobs done a“ er, to reduce 
setup time-spending much less for equipment 
too 

Teaching woodworking and patternmaking your 
problems are — the same. Solve them the 
same way too! Specify BOICE-CRANE. It's built 
sounder. Lasts longer—no shoddy quick-to-wear- 
out materials used. The fine quality construction 
assures close fits and your project parts fairly ‘‘fall 
together”. 


SAFE SAWING equipment of medium capacity was first de- 
weet by BOICE- CRANE. The first BOICE-CRANE “Tilting- 
Arbor" Saws built over 8 years ago are still giving their owners 
conden service. The 1938 Model above has 10 special features 
you should know about before you buy any saw! 


NOW--you can have a 
Planer for a small investment. 
Planes even hardest cabinet 
woods so smooth no sanding 
is needed. Built exactly like 


New Heavy-Duty Shaper 


EVERYTHING FOR METAL SPINNING 


) | ( ( I | \ I; 
-- H 
l i ee Y 


POM EK TOOLS § 


Boice-Crane Lathes with expensive 


Gap-Beds give you up to 
50% more capacity to turn 
or spin. We furnish every- 
thing for Metal Spinning, in- 
cluding accessories for most 
any make lathe. Mail 
coupon for FREE 
Spinning Book. 


r 
| 


y 
BOICE-CRANE CO. 


cabinet planers. 


Belted and direct motor drives. 
Get full details! 


Indicate Which FREE BOOKS You Want 
C Complete 44 Page BOICE-CRANE Catalog. 
C Instruction Book on Metal Spinning. 


16 pages. 


Dept. 538 Toledo, Ohio = 








(Continued from page 18A) 
necessary plans for its execution. 

The boy naturally must possess a cer- 
tain amount of related information before 
he is capable of planning a job. After he 
has secured the required knowledge, is there 


any reason why the individual could not 
be encouraged to draw up his own job 
sheet? He probably will omit a few steps 
in the procedure for carrying out his plan 
of work but that should not be considered 
very serious since this omission can easily 


be rectified by the instructor before actual 
construction of the project is started. 
The instruction sheet shown herewith, 
is the type that has been used by the writer 
for some time. It has proved quite success- 
(Continued on page 27A) 





I. INTRODUCTION 

Drag wire fittings are used on the ends 
of compression ribs. The diagonal braces 
referred to as drag and antidrag wires are 
connected to these fittings. 

The purpose of this job is to give you 
an opportunity to learn how to make one 
of these fittings. To construct a fitting of 
this kind, you will need to know something 
about the stresses that are imposed upcn 
them, the type of metal to use, etc. This 
information may be found in any of the 
— references: 

Airplane and Engine Maintenance, by 
Rb and Bogges. 

2. Airplane Construction and Repair, by 
Younger. 

3. Aviation Manua!, by Iseman. 

QUESTIONS 

The «following questions should be an- 
swered before proceeding with your plan of 
work. From these questions you can de- 
termine whether or not vou have the neces- 
sary information to go ahead with this jcb. 





Unit II. Aircraft Metalwork 


AERONAUTICS II 


1. To what types of stresses are drag 
wire fittings subjected? 

2. What type of metal should be used 
for these fittings? Why? 

3. What is meant by a layout? 

4. Why should a pencil, rather than a 
scriber, be used to indicate where the metal 
is to be bent? 

5. What is meant by draw filing? 

6. How much allowance should be made 
for bending? 

7. How should the thickness of the sheet 
steel be measured in order to determine its 
gauge? 

8. Why should the center for a hole be 
centered punched before drilling? 

The answers to these questions are to be 
checked by the instructor before commenc- 
ing your plan of work. 

III. Toots AND MATERIALS 

In the space allowed indicate the tools 
and materials you will need to make a drag 
wire fitting. 


Lesson 5. How to Make a Drag Wire Fitting 


Material 


IV. PROCEDURE 


Write out the exact procedure you expect 
to follow in making this fitting. 


V. "Have this material checked by the 
instructor before proceeding with your job. 
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1500A—10” WET GRINDER. A thoroughly practical tool for grinding chisels, 
knives, axes and other cutting edges. Will not draw temper from good steel through 
overheating. A fine natural sandstone, 10” in diameter with | 2" face, turns in bath 


WET GRINDER 


“Fastest Selling Tools in America”—BALKO 


POWER TOOLS 
and SUPPLIES 





Complete with Two Heads 





$4.95 
PAINT STRIPER 


For striping furniture, novelties, picture 
frames, autos, signs, etc. The famous 
Sharpe Striper designed for professional 
and amateur use. Will stripe 135 ft. with- 
out movin plunger. 1/32 inch and 
3/32 inch Reads furnished. Extra heads 
may be had up to \@ inch wide. Made of 
Duralium. Two extra guides and screw 
driver with set. 


of water with wheel-guard to prevent water-throw. (Drain-plug for removing water 
after use, to avoid softening stone.) 4 to 1 speed reduction through built-in jack- 
shaft, with 6” pulley on one end and 11” pulley on the other. Through 24” V-belt, 
this 1/2” puiley on jackshaft drives a second 6” pulley on the main shaft. Both 
jackshaft and main bearings have high-grade bushings. When 6” pulley on jack- 
shaft is driven by a 1144” pulley on a 4 horsepower, 1725 R. P. M. motor, stone 
will rotate at about 120 R. P. M. With a 1” pulley on the motor, stone will turn 
at about 80 R. P. M. Supplied as shown, wth pulleys and belt. Arrangement of pul- 


leys may be reversed, if desired. 


POWER HACK SAW 


1900—POWER HACK SAW. This is the most practi- 

cal, low-priced, power-driven hack saw on the market. 

Takes standard 8” hack-saw blade. Driven through 

31" V-belt pulley on opposite end of large gear shaft. 

Large gear is of machine-cut cast iron, with cut-steel 

pinion. Gear ratio, 5 to 1. Vise jaws are 2” wide and 

open to accommodate 2” stock. The oscillating saw- 

blade frame, with travel bar and weight, can be raised to permit 
insertion of stock to be cut. When driven from a 11" pulley on a 
V4 horse-power, 1725 R. P. M. motor, the saw travels at the rate of 
approximately 150 cutting strokes per minute. With a 1” pulley on 
the motor, the number of cutting strokes is reduced to approximately 
100 per minute. Makes clean, straight cuts. A substantial labor- 
saving tool. One hack-saw blade is included. 


SPRAY UNIT 


$28.50 


COMPLETE AS SHOWN 
The most complete low-priced power 


sprayer built. Sprays everything: Lac- 
quers, enamels, varnishes, disinfectants, 
insecticides, water colors, dyes, cold water 
paints and other fluids to any surface or 
article. 


Heavy duty four ring piston type com- 
pressor. % H. P. 1750 R. P. M. 110-120 
volt 60 cycle motor. A. C. Latest internal 
mix pressure feed spray gun. 

This general purpose spraying outfit will 
find a place in the home, the workshop, 
factory, cabinet shop, auto repair shop, 
hotel, office building, school, engraving 
shop and many other places. 


It is compact, very portable, simple in 
operation and is many times faster than a brush. It will be found to be most economical and 
efficient. This compressor hcs a GREATER AIR DISPLACEMENT (3 cubic feet) than 
any other on the market selling for a good many more dollars. It has a bore of 2% in. 
and a stroke of 1% in. The piston is cast iron, machined and ground to size. It is equipped 
with 4 rings. The cylinder is HONED. The crank shaft is a forging and is machined and 
ground to size. It has a splash oiling system. It comes equipped with the latest type 
internal mix pressure feed spray gun with two tips and two air caps, 15 feet of Heavy duty two 
ply air hose, air chamber, 100-Ib. air gauge, safety valve and V-belt drive. The,unit is mounted 
on a steel base 10x20 in. and comes with either rubber feet or casters. The unit is equipped 
with a convenient handle and may be easily carried. . . . It may be used with a 212 gallon 
pressure paint container. Shipping weight 60 Ibs. D. C. and other voltages extra. It may also 
be had without motor or other type gun or with an Artist Air Brush. Write for prices. 


BALKO ELECTRIC MOTOR & SUPPLY CO. 
10 S. CLINTON ST. Dept. 3 CHICAGO 








“Fastest Selling Tools in America”—BALKO 


PRESTO 
2 IN 1 GUN 


Just the thing for all-purpose work, 
paints, lacquers, enamels. Converts into 
bleeder or non-bleeder gun quickly. 
Works on 2 cu. ft. of air. 


REAL FEATURES 


For high grade work. Uniform spray. Two 
fluid tips. Wide fan or round spray. 
Clamp-on can, easily attached. Balanced. 

Beautiful high polish. No. 538 ° 


FREE New 1938 80 Page Catalog No. 8 


The Catalog of Everything in Power Tools, Spray 
Equipment, Model Supplies, Electric Motors 


In it you will find: Metal Lathes, Artist air 
brushes and spray guns, Elec. Bench Grinders, 
Model Gas engines and kits, Motor attachments, 
Grinding Wheels, Lathe Chucks, Micrometers, 
Pulleys, V Belts, Carving Tools, Elec. Dril's, Com- 
pressors and many other tools. BALKO’S complete 
stocks and fast service save you time. Write 
today for your FREE copy. 


NOTE: All Prices F. O. B. Chicago, Ill. 
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WALKER-TURNER CO., INC. 


1938 Berckman St. 


Plainfield, New Jersey 





BETTER TOOLS .... ror tHe scnoor snop: 


Now, for the first time, Walker-Turner applies the principle of the geared 
drive—tested and acclaimed by industry—to sturdy, inexpensive machines 
for school shops. 


Tests with the same motor show an increase of delivered power up to 
40% over the belt and pulley drive. Increased power results from the 
elimination of belt friction and slippage . . . convenience and economy from 
the elimination of belt wear, adjustments and replacements . . . safety from 
the elimination of all exposed moving parts. 


Walker-Turner offers other outstanding improvements for 1938—in pre- 
cision tools at low price—possible because years of intensive research, 
engineering and production, entire plant and staff facilities, have been 
concentrated on small power tools alone. 


e READ THESE FEATURES! - 





GR50 GRINDER has V4 H.P. capacitor 
start motor with a high grade condenser 
built into the base. Provides ample over- 
load capacity. Large grease-sealed ball 
bearings. 7”x1” wheels turn at 3450 


MJ917 JIG SAW has the Direct 
Drive with crankshaft mechanism. Fin- 
gertip Speed Control that flips from low to 


high speed without stopping the motor. 
Motion Blade Tensioner which permits 
accurate tensioning while in motion. 
Throat capacity of 24”. 15”x14” Tilting 
Table. 


B966 BENCH SAW has a 10” blade 
that cuts to a full 3” depth. Big 21”x15” 
table, 21”x31” with extensions, tilts for 
angle cuts to 45° by hand wheel and worm 
gear mechanism. Arbor raises and lowers. 
Mounted on dust-proof ball bearings. 


R.P.M. Full protection guards, safety 
glass shields, and cooling cup are regular 
equipment. 


L900 LATHE turns wood up to 37” 
long. Has 10” swing over bed. Can take 
larger face plate work on outside end of 
head spindle. Built sturdy enough for 


BN1125 BAND SAW rips any length, 
cuts exact angles measured by the mitre 
gauge, arcs and scrolls as fed, bevel cuts 
any angle to 45° by the patented table 
tilting device. Capacity 16” blade to 
frame, 12” upper guide to table. 29,000 
feet of saw teeth a minute slice thin stock 
or “hog” through beams. Ball bearings on 
shafts and guides. All-around safety by 
wheel guards, back blade guard, and front 
telescoping guard. 


metal turning and spinning with Walker- 
Turner accessories. Hollow head spindle 
54” inside diameter, mounted on ball bear- 
ings of ample thrust and radial capacity. 
Morse Taper centers. 
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P906 JOINTER has three special steel 
knives that plane stock up to 6” wide, any 
length, and rabbet corner cuts to 4” deep. 
Dual-purpose guard provides real safety 
even when planing to ribbon thickness or 
strip width. Both tables adjustable on 
dovetail ways for depth of cut. Fence tilts 
forward or backward for angle work. Ball 
bearings on spindle. 


SM905 SURFACER is 

finishing machine that does both belt and 
disc sanding for small work and mitre 
joints; “stroke” surfacing for panels up to 
30” wide, any length, using the stroking 


a three-in-one 


Belt is 4”x6414”. Disc 10” in 
Four speeds. Disc table tilts 


block. 
diameter. 
to 45°. 


PR102 FLEXIBLE SHAFT 


sands, grinds, 
cleans, buffs, pol- 
ishes, drills in 
difficult places, 
does innumerable 
“long reach”’ jobs. 
This heavy duty 
model has % H. 
P., 3450 R.P.M. 
capacitor type 
motor. 5’ 4” rub- 
ber covered, re- 
inforced shaft. 
Ball bearings in 
hand piece, jack- 
shaft and motor. 
Telescoping col- 
umn adjusts 42” 
to 57” above floor. 


D925 DRILL PRESS has the exclusive 
Walker-Turner six-spline spindle that 
minimizes vibration. Four precision ball 
bearings. Pilot wheel feed with calibrated 
depth stop lowers spindle 4”. Unusually 
soft yet positive return spring action. 
10”x9” table tilts to any angle. Jacobs 
(0” to 144”) key chuck. Four speeds. Rigid 
234” steel column. 





TA1162 TILTING ARBOR SAW 


gives the non-stalling power of the direct 
gear drive, plus the advantages of the 


tilting arbor that permits angle cuts to 45° 
with table always horizontal. 10” blade 
raises by worm gear and hand wheel to cut 
up to 3” stock; lowers to below table top. 
27”x20” table. Ball bearings. Adjustable 
fence. Self-indexing mitre gauge. 


TA990 TILTING ARBOR SAW 
(not shown) is similar in appearance to the 
TA1162 but smaller in size. Has 8” blade 
and cuts to 2” depth. Like the bigger 
model, it takes the improved TAS safety 
guard with “‘kick-back” pawls, and the 
P906 jointer on brackets to make a com- 
bination Saw-and-Jointer on one compact 
base. 


$980 SPINDLE SHAPER has 34 H.-P. 
motor and new direct gear drive turning 
the spindle at 7600 R.P.M. Does all forms 
of shaping as well as tenoning, dadoing, 
reeding, fluting, surface grinding, drum 
sanding, panel carving, and lock corners 
for boxes. Hand wheels raise and lower 
spindle, adjust fences. 26”x16” table. 
Safety guard. Ball bearings. 


See the three complete lines of 
Walker-Turner Power Tools in three 

ice ranges at your local dealer's. 

ou'll notice brand new 1938 preci- 
sion and safety features usually found 
only in much more expensive tools— 
and you'll find the prices fit any 
school budget! Get the new 1938 
catalog by mailing the coupon today! 





WALKER-TURNER CO., Inc. 
1938 Berckman St., Plainfield, N 


Walker-Turner Power Tools. 





>» 3 
Send me the 1938 catalog describing the three full lines of 





mud POWER TOOLS 
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It Pays to Use the Best 


ALL DISTINGUISHED 
FOR THEIR 


UNDER SCHOOL CONDITIONS 





The No. 1 Mitre 
Box Saw is of Sil- 
ver Steel, well 
tempered, careful- 
ly ground. Rigid 
heavy blue spring 
steel back. All 
sizes 11 points to 
the inch. We also 


No. 65 Hand Saw—tThis straight back is made of 
Atkins exclusive Silver Steel Damaskeen polish, ribbon 
edge. It is fitted with Perfection handle which pre- 
vents wrist strain. Filed and set ready for use. 20” to 
26”; 7 to 11 point cutoff; 51 to 7 point rip. 


Designed and built to stand the hard every day grind of pro- 
duction work and improved from time to time, with the 
assistance of some of the largest industrial users. HARGRAVE 
make backsaws TESTED CLAMPS have been the leaders in this field since 
and dove tail 1879. They cost no more than ordinary clamps. 


er IN STOCK AT YOUR SUPPLY HOUSE. 


CATALOG showing our complete line of Clamps, Chisels, Punches, Bench 
Anvils, Saw Vises and other tools for the SCHOOL SHOP will be mailed to 
you upon request. 


THE CINCINNATI TOOL CO. 


Waverly and Main Aves. Cincinnati, Ohio 




















No. 50 Coping Saw—Frame of cold rolled 
steel rounded edges, 3@"° wide x 3/16” 
thick; 7/44" x 454” deep; nickeled. Adjust- 
able for cutting either curves or angles. 
Blade tightened by turning handle. 








Solid Tooth Circular Saw 
—Made of Silver Steel 
carefull round, uni- 
No. 10 Hacksaw Frame has a hard rubber pistol formly gies ree 
grip handle designed for easy cutting. The nickeled tempered either rip or 
frame is adjustable for 8 to 12-inch blades; will cut Ct ott: ‘We aks: ake 
at 4 angles. many varieties of mitre 
saws and special grinds. 


WITH THE 


Narrow Band Saw—made of Silver Steel with the FO AUTO 
same care and precision given to the manufacture, LE Ys SAW FILER. 
of Atkins Wide Bands. Coiled and brazed ready to = te dines @ quick perfect job of eau filing AR trend cows 
J > je > 
“—- al cross-cut circular saws up to 24”, and band saws 1/8” to 
: 41%” wide are filed quicker and better than the best hand 
filer could do. Will do a beautiful job of filing fine- 
toothed back saws. Every tooth is filed exactly uniform 


Silver Steel Hacksaw 
Blade 

Hand and power blades 
for all kinds of hacksaw 
cutting. They are made 
J to cut metals that other 
2 blades will not, and will 
. cut more metal than any 

other blade. 


& AW . E. C. ATKINS 


and COMPANY 
CERTIFIED SAWS, SAW TOOLS, 


404 S. Illinois Street, 
MACHINE KNIVES, ETC INDIANAPOLIS, 
INDIANA 


in height and spacing so that a smooth, straight, clean 
cut is assured. No eye-strain in filing with a Foley. If a 
saw is in bad shape, new teeth can quickly be cut with a 
Foley Retoother. 


s wo s s 
Save Money While Training Pupils 

Students can quickly be taught the principles of correct 
saw filing with the Foley Saw Filer, and can learn to file 
their own saws, thus increasing their own knowledge 
while saving the school both time and saw sharpening 
and replacement expense. 

Write for booklet and infor i on 30- 

day Trial Offer. No obligation, of course. 


FOLEY MANUFACTURING CO. 


18 Main St. N. E. Minneapolis, Minn. 
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Remember! KEWAUNEE 


Furniture gives you 7 Advantages 


... Yet the Price is Not High 


The more you know about Kewaunee Furniture, the more you'll realize its 
superiority. Even a casual investigation will prove to you that Kewaunee Furni- 
ture gives the utmost in efficiency, service and value. Besides all this, it will also 
provide extra years of service, plus these seven advantages : 

e Every convenience it at hande No one is crowded e Instructors have better 
control e Students are able to concentrate better e Demonstrations are easier to 
presente Instructors’ directions are easier to followe Both instructor and stu- 
dents are inspired to their best efforts e 

SEND FOR KEWAUNEE PRICES 


Kewaunee has made this better equipment ava‘lable to all schools by efficient production under 
ideal conditions. Write for specifications and prices on furniture your school needs. Learn how 
your school can have this finer furniture at prices you can aftord. 


Eastern Branch: 220 E. 42nd Meuse ° Co: 
St., New York, N. Y. LABORATORY FURNITURE EXPERTS 


C. G. Campbell, Pres. and Gen. Mgr. 
245 Lincoln St., Kewaunee, Wis. 
Representatives in Principal Cities 


March, 1938 SCHOOL SHOP ANNUAL 











Mid-West Office: 940 Maple 
Ave., Evanston, III. 


Metal Worker’s Table 
No. N-3151 


Drawing Table 
No. BL-94 


Ever-Hold Auto- 
matic Adjustable 
Stool No. E-1824 


Ever-Hold Auto- 
matic Adjustable 
Chair No. B-1721 


Glue and Stain Bench 
No. N-3154 








(Continued from page 22A) 


ful. The form is self-explanatory. The boy 
is required first to obtain the needed in- 
formation concerning the job, next to an- 
swer the questions, and if the answers bear 
out the fact that he has a knowledge of the 
required material, he proceeds to write out, 
in step form, the plan he expects to follow 
in making the project. When this is done, 
he presents the job sheet to the instruc- 
tor who carefully checks over the ma- 
terial, points out any omissions or errors 
and then gives the boy permission to pro- 
ceed with his work. 

This form of instruction sheet requires 
somewhat more work on the part of the in- 
structor, but if it can be made to give 
to the student individual growth, acquisi- 
tion of technical knowledge, and mechanical 
skill, the additional work is more than 
justified. 


SELF-SER VICE-TOOLROOM 
CHECK SYSTEM 
Guy Smith, Burgard Vocational High 
School, Buffalo, New York 





A method that may find success and 
favor in other shops. 





“There was no toolkeeper in the tool- 
crib. The door was open to all students. 


Each boy had five metal checks bearing his 
name, pinned to his coverall lapel. The in- 
structor surveyed the tool panels in about 
40 seconds before the 25 boys in his shop 
served themselves with all necessary tools. 
This took about two minutes of time by ac- 
tual stop-watch check.” This is the observa- 
tion of the principal of the school. 


Now, what’s so good about this self-serv- 
ice plan of running a tool crib? First of all, 
it does away with the steady toolroom 
keeper. Any shop teacher who has thought 
about it, realizes the great amount of time 
lost by the toolroom boys assigned to crib 
duty. Three hours a day in 200 school days 

(Continued on page 28A) 


The self-service toolroom 
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craftsman. 


out. 


TRY THESE 
PLUMB TOOLS ... 


Machinist Hammer HF375 
(INustrated) Off-center head 
adds force to blows. Cone -shaped 
pein spreads rivets. Ideal for 
hammered metal work. 1 lb., 
8 oz. head. Made 10 other 
weights, 4 oz. to 3 lbs. 


Nail Hammer HF8I1 Claws 
curved to catch closely driven 
nails. Beveled edges grip slim 
brads. Handle shaped for com- 
fort. Flared end prevents slip- 
ping. 1 lb. head. 4 other sizes 
from 5 oz. to 1 lb., 4 oz. 


Half Hatchet 2962 Keen blade. 
Toughened head andeye. Shaped 
handle with flared end to pre’ 
vent slipping. 1 lb., 5 0z. Also 
made 15 oz. and 1 lb. 11 oz. 
weights. 


students, instructors, all know the 
pride that comes with using a 
Plumb.... 
Plumb Tools help you turn 
Try the Plumb’s per- 
fect balance. Tools swing 


that keeps head on 
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TOOLS 


prefered by expert 
craftsmen . . make 
better workers in your shops 


Plumb Tools are the mark of a real 


Artisans, hobbyists, 


the better work: 








as part of your arm. See Pa prc ane Wil : 
y angie ill no 
PatentedTake-upWedge | slip, split, or spring. 


Handles never loosen. Nuts 


tight and safe. Look |. wal net fom. 


for the Red Handle 
and Black Head at 
your hardware 
dealer’s. 





“Pony” 





“Pony” 
“Jorgensen” 





Riveting Hammer HF254Gem 
of a tool for riveting and driv- 





PLUMB | WRITE for Cata- 


iy” pipe 











ing on smal work. te head. cr aunt te 

M 5 oth 4 

tol ib. Fang Mer ait | Hammers Hatchets most complete line 
y ee Files Sleages Axes of clamps made, 


FAYETTE R. PLUMB, Inc., 


PHILADELPHIA, U.S.A. 





Over 40 years. 
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CLAMPS 


1] eee MARK 


or Sensen” 


$$ E 
bd S PAT OFF 








These are standard a of industry, products of over a quarter century 
of specialization in the desi 
specially selected and treated materials, special design features (many 
patented), correct proportions, accurate ‘machining and fine finishes, each 
is a quality tool — 
up and give long satisfactory service. Teach the worth of quality tools — 
insist on genuine Y seemed “Pony” and “MARK” clamps — each 
carries its trade mark 

(on pipe) Clamp Fittings 

“Pony” Fittings with patent Multi Disc Clutch. Go on ordinary pipe. 
Make clamps of any length. Many types 0 ea Pony for pipe. 
“Jorgensen”? Drop Forged “‘C’” Clam 

‘‘ Jorgensen” Drop Forged Steel, “Mark” Malleable carriage clamps and 
miniature clamps. All types and sizes. 


sign and manufacture of CLAMPS. Combining 


handy, strong certain to do its work well, to stand 


Steel Bar Clamps 
HIGH-SPEED clamps with patented Multi-Disc Clutches that “zipp’’ to 
position, grip at any point on the bar. Many types. 


New Double Bar Clamp (illustrated) and Light, low priced fitting for 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks’ 
424 N. Ashland Ave., Chicago, U.S.A. 








(Continued from page 27A) 
is 600 hours, and this is the amount of time 
saved on toolkeepers alone, to say nothing 
of the time saved by not having pupils wait 
in line at the tool-crib window. One lad says, 
“On the average a boy wastes 10 minutes 
each day waiting in line and explaining to 
the toolroom keeper what he wants.” The 
system eliminates congestion and horseplay. 


How Tools are Stored 

Of course before this self-service system 
can be inaugurated, the toolroom and 
panels must be organized. An outline for 
each tool is cut out of heavy ledger stock 
and glued to the board. This paper is easily 
removed should it be necessary to change 
the location of any tool. It has printed on 
it the name, size, and catalog price of the 
article. At the top of each tool outline is a 
small brass hook to hold the check bearing 
the name of the pupil taking the tool out 
of the crib. Tools in large quantities, such 
as hammers and scales, are numbered so 
they will be put back in their proper places. 
File handles are painted different colors for 
the purpose of grouping the different types. 
They are hung on racks to prevent con- 
stant rubbing and deterioration. By means 
of the outlines on the tool panel and the 
“boy’s-name-on-check” system, tools can be 


taken out of the crib on a self-service plan. 
Boys soon learn the names, sizes, and, best 
of all, the price or value of the tools they 
use. 


Making the Checks 

Each boy makes his town tool checks. In 
this way he learns how to punch circular 
pieces of metal using a punch and die, and 
also how to use hardened stencils in stencil- 
ing his name. The use of checks with pupil’s 
names on them has another significant ad- 
vantage in that each boy learns to know the 
names of his shopmates by seeing their 
names on the aluminum checks dangling 
from a special safety pin attached to the 
coverall lapel. It’s just like the badge sys- 
tem used in Rotary Clubs. 


Loss of Checks and Tools 

Since the inauguration of the new self- 
service checking system in my airplane, 
metal, and machine shop in September, 
1936, no tools have been lost. No loose 
tools are ever found lying around the shop 
to be picked up by other boys. No boy can 
have more than five tools out at one time. 
The loss of checks is also reduced to zero. 
In the past. year, with 25 boys each hav- 
ing 5 name checks, only 2 checks were lost 
or mislaid. Boys realize they must guard 


their name checks for self-protection, as lost 
checks. might be found and used by some- 
one else. All checks are stamped with the 
teacher’s name and “Burgard Voc. H. S.” 
in addition to bearing the owner’s name. 


What the Boys Say 
One lad says: “This check system elimi- 
nates the wear and tear on tools. They are 
not thrown in a pile on the tool counter at 


‘the end of the day, but are hung up on the 


panels by the boys who originally took 
them.” 

Another says: “In the old system, a 
temptation to dishonesty was always pres- 
ent. This new system takes the boys ‘into 
the confidence of the school and of the in- 
structor, and every boy rises to the new re- 
sponsibility placed upon him.” 

A future Rotarian says: “It promotes ac- 
quaintance. Now I know all my classmates 
by name.” 

It is all summed up in this statement by 
a senior: “The self-service toolroom plan 
increases the sense of personal responsi- 
bility; it develops a spirit of co-operation; 
it speeds up shopwork; it promotes care in 
the use of tools, and it should have been 
introduced long ago.” 

This system is also used for men attend- 


ing evening school. 
(Please turn to page 36A) 
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A SPECIAL 
ANNOUNCEMENT! 





Of particular interest to the thousands of Wallace users of in- 
dustrial arts equipment, is the development of a new and im- 
proved circular saw in the middle price class,---a new table ar- 
rangement for the already-famous Wallace No. 16 Bandsaw per- 
roper use of rip 
and cross-cut fences,---of a new stub-bed lathe offered as auxiliary 
equipment to the Wallace No. 46 Multi-Speed Lathe and the No. 


mitting accurate alignment of blades and the 





WALLACE No. 20 UNIVERSAL SAW 


The Wallace No. 20 Universal Saw comes complete 
with cast iron stand and the Wallace geared motor 
drive,—a 5200 r.p.m. table saw cutting a full 24%” 
depth with just an 8” saw blade! Here is a machine 
that has an eight year development record behind 
it, insuring trouble-free performance under the 
most adverse operating conditions. Ripping capacity 
with extension tables, — 24”; cross-cutting, — 14”. 
Can be equipped with three-quarter, one, or one and 
a half horse power motors. 








WALLACE No. 66-B LATHE 


The Wallace No. 66-B Lathe “‘fills the bill’ for the 
large school shop offering turning facilities to a 
great ber of d at derate cost. Equipped 
with a direct-drive 1800 r.p.m. motor, this machine 
takes 12” between centers, 5” over the tool rest, 7” 
over the bed, and 12” over the gap bed. All acces- 
sories are interchangeable with the Wallace No. 46 
Multi-Speed and the larger No. 66 Single-Speed 
Lathes. 





J. D.§ WALLACE & COMPANY 


CHICAGO, ILLINOIS 


140 $. CALIFORNIA AVENUE 


66 Single-Speed Lathe. 

































These Wallace machines 
the Wallace standard of materials and 


workmanship that has won the con- 





incor porate 


fidence of school users for more than 
twehty years. Bulletins on the new 
Wallace machines are now on the 
press. Write today for complete in- 
formation on the units you need, — 
bandsaws, universal saws, jointers, 
lathes, shapers, mortisers, radial 
drills, grinders and glue pots. 








WALLACE No. 16 BANDSAW 







For the first time it is now possible to 
use rip and cross-cut fences on a band- 
saw with the assurance that the blade 
will cut “to the line,’”’ — that it will not 
follow the grain or bind in the cut. 
The new Wallace 16” direct-drive 
bandsaw incorporates a special table- 
swivelling mechanism permitting the 


table to be revolved 10° 


in either 


direction in a horizontal plane. Com- 
pensation is thus provided for getting 
square or parallel cuts regardless of 
the grain of the wood or the condition 
of the saw blade, — making this saw 
outstanding in its application in the 
school of moderate means 
funds permit the purchase of only one 
tool to handle all curved and straight 


sawing. 
















Rear View — No. 16 Bandsaw 





where 
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Metalworking Equipment, Tools, and Supplies 


These maximum lists may be found 
helpful in checking inventories or 
preparing budgets. 


Air Compressors — for machine shop, foundry, 
or forge shop 
Anvil — 100-lb. 
Arbor Press — bench or pedestal type 
Barrows 
a) Coke 
b) Foundry 
c) Scrap 
Belt Lacer 
Benches 
a) Coremaking 
b) For metal working, iron or steel legs. 
Tops, metal or hardwood lumber, 13% in. 
to 2% in. thick 
c) Molding 
Blackboard — permanent or portable 
Blowers — for furnaces, forges, etc. 
Blowtorch —1 qt. size 
Bookcase — for reference books, catalogs, etc. 
Boring Bar 
Boring Mill — vertical or horizontal 
Bulletin Board 
Cabinets — Wood or metal, for filing class 
records, instruction sheets, drawings, etc., 
and for tools and supplies 
Casehardening Boxes 
Centering Machine 
Chain Hoists — differential, duplex or triplex 
Chairs —teacher’s and tablet-arm, if needed 
for related-subjects room, or for demon- 
stration section 
Chuck 
a) Drill, selected sizes 
6b) Lathe, combination, 4-jaw, selected sizes 
c) Lathe, independent, 4-jaw, selected sizes 
d) Lathe, universal 3-jaw, selected sizes 
e) Milling machine, universal 
Core Oven —for foundry 
Cranes and Hoists —air, electric or hand, of 
the jib, traveling, or portable type 


Cupola — for foundry, coke, or electric, 4 to 
1-ton capacity 
Desk —teacher’s, with drawer compartments 
Die-Filing Machine 
Dividing Head 
Drills 
a) Bench, hand 
b) Breast 
c) Electric, portable 
d) Hand : 
e) Post, hand or power 
f) Radial 
g) Sensitive 
h) Upright, power 
Flasks — 2 or 3 part, steel or snap type: 
Forge —coal or gas, with hand or electric- 
driven blower 
Furnaces 
a) Annealing 
b) Bench 
c) Brass and soft metal 
d) Combination bench 
e) Casehardening 
f) Cyanide 
g) Gasoline 
h) Heat treating 
j) Melting 
Gear-Cutting Machine 
Grinder 
a) Bench, hand or power driven 
6b) Combination grinder, buffer and polisher 
c) Emery, bench or pedestal type 
d) Face, with magnetic chuck 
e) Portable tool post 
f) Precision, for external and internal grind- 
ing 
g) Universal tool cutter, drill and reamer 
grinder 
h) Wet tool 
Hack Saw — motor or belt driven 
Hand Picks — for cleaning inside of cupola, 1%4 
to 2% lb. 
Hardness Testing Machine 
Lathes — belt or individual drives 
a) Automatic 


6b) Bench, 6 in. to 11 in. swing, 11 in. to 36 
in. between centers 
c) Change gear, 9 in. to 14 in. swing, 18 in. 
to 36 in. between centers 
d) Quick-change gear, 9 in. to 16 in. swing, 
18 in. to 36 in. between centers 
e) Semiquick-change gear, 9 in. to 18 in. 
swing, 18 in. to 42 in. between centers 
f) Turret 
g) Metal spinning 
Milling Machine 
a) Plain, cone or motor-driven type 
b) Universal, cone or motor-driven type 
Nibbling Machine 
Pipe Cutter 
Planer — belt or motor driven 
Power Hammer — for forging operations 
Punches — metal, hand, or power 
Pyrometer 
Pyroscope 
Relieving Attachment for Lathe 
Sand Sifter —for foundry, hand or power 
Sandblast Outfit —- with cabinet 
Scale 
a) Counter for machine shop 
b) Platform, for foundry, 1000-Ib. capacity 
Shaper 
Snap-Flask Jackets —to fit snap flasks used 
Straightening Press 
Surface Plates 
Swage Block and Stand — for forge shop 
Taper Attachment for Lathe 
Truck — warehouse 
Tumbling Barrel — for foundry 
Vises 
a) Blacksmith 
b) Drill press 
c) Machinist 
d) Pipe 
e) Planer 
f) Shaper 
Welding Outfit 
a) Acetylene 
b) Electric 





Metalworking—Small Tools 


Arbors 
' a) Drill chuck to suit requirements 
6) Reamers, various sizes 
c) Shell tool, various sizes 
d) Straight shank for shell reamers and shell 
drills, selected sizes 
e) Taper shank for shell reamers and shell 
drills, selected sizes 
Bearing Scraper 
Bellows —for foundry class 
Bevel Protractor 
Brooms and Floor Brushes—for shop and 
foundry 
Brushes 
a) Bench 
b) Core box 
c) Core painting 
d) Hard brushes for foundry 
e) Floor 
f) Soft brushes for foundry 


Bulb Sponges — for molders 
Draw Pins —for molders 
Calipers 
a) Hermaphrodite, 4 in. and 6 in. 
b) Inside, 4 in. and 6 in. 
c) Outside, 4 in. and 6 in. 
Cans 
a) Oil, 1/3-pt., 1-pt., and 10-gal. 
6b) Waste 
Center Testers ’ 
Chisels 
a) Cape, % in. and %& in. 
b) Cold, % in. and % in. 
c) Diamond point, % in. and % in. 
d) Round nose, % in. and % in. 
Clamps 
a) 4 in., 6 in., 8 in., and 10 in. 
b) Flask, for foundry 
c) Strap, various sizes 
Coke Forks — for foundry 


Collets 
a) For milling machine, selected sizes 
b) For lathe, selected sizes 
Combination Squares— with hardened head 
and blade, and protractor head, 9 in. and 
12 in. 
Counterbores — straight and tapered shanks, 
selected sizes 
Countersinks — for metal 
Crucible Tongs —to fit crucibles 
Crucibles — selected sizes 
a) Shanks, single-end to fit ladles 
6) Shanks, hand, to fit ladle bowls 


Cutters — angular-milling, bevel-gear, concave- 


milling, convex-milling, end-milling, face- 
milling, formed-milling, grooving, involute 
gear teeth, key-seat, side-milling, and 
metal-slitting 
Dividers — Spring, 4 in. and 6 in. 
(Continued on page 32A) 
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THREE CINCINNATI macuines 


FOR MODERN SHOP PRACTICE INSTRUCTIONS 


Cincinnati No. 2 Universal 
L type Milling Machine 


SCHOOL SHOP ANNUAL 


Cincinnati No. 2 Universal 
Tool and Cutter Grinder 


New Cincinnati 12x 48" Universal Grinding Machine 


@ Your boys need instructions on modern, 
up-to-the-minute equipment; on the same kind 
of machines they will find in the shops where 
they later find employment. Look at the CIN- 
CINNATI Milling Machine, Cutter Grinder, 
and Universal Centertype Grinder illustrated 
above. They were designed for shops which 
produce quality products in average quantity, 
and that’s why they are so adaptable to voca- 
tional instructions. 


In all of them, safety of operation is an import- 


sth Gs 


MILLING MACHINES «aud 


ant feature of their design. Convenience and 
ease of operation is outstanding, thereby 
reducing any possibility of strained muscles. 
And these machines are proving increasingly 
popular as the first choice of industry. 


Send your boys out with a knowledge of 
CINCINNATI Milling and Grinding Machines. 
Literature will be mailed to you on request. 
THE CINCINNATI MILLING MACHINE CoO. 
CINCINNATI GRINDERS INC., Cincinnati, 
Ohio, U.S.A. 


oe oe oe 


GRINDING MACHINES 
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(Continued from page 30A) 
Drill 
a) Drifts, different sizes 
6) Drill sleeves, different sizes 
c) Stand for Nos. 1 to 60 
d) Stand for 1/16 in. to % in. by 64ths 
Drills 
a) Center 
b) High-speed, taper shank, various sizes 
c) Jobbers, straight shank, 1/16 in. to % 
in. by 64ths 
d) Ratchet 
e) Straight shank, Nos. 1 to 60 
f) Taper shank, % in. to 1 in. by 16ths 
File Cards 
Files 
a) Die sinkers, various shapes 
b) Flat bastard, 8 in. and 10 in. 
c) Half-round, double cut, 6 in., 8 in., and 
10 in. 
d) Hand, smooth, 8 in. and 10 in. 
e) Mill, smooth, 8 in. and 10 in. 
f) Round bastard, 8 in. 
g) Square bastard, 8 in. 
h) Swiss, various shapes 
j) Three-square, double cut, 6 in. 
k) Warding, double cut, 6 in. 
First-Aid Cabinet and Supplies 
Forge Tools — drift pins, flatters, fullers, hand 
and handle punches, hardies, hot and cold 
cutters, set hammers, and swages for the 
forge shop 
Gate Sticks — maple, for foundry 
Gauges 
a) Center 
b) Depth 
c) Drill and wire 
d) Screw pitch, select kinds 
e) Surface 
Gloves — asbestos, for foundry 


Goggles 
a) For machine shop 
6b) For foundry 
Hack Saw 
a) Blades, hand, 18T, 10 in. 
b) Blades, power, 14T, 12 in. 
c) Frames, adjustable 
Hammers 
a) Babbitt 


b) Ball-peen, 13-, 16-, or 20-oz. 
c) Blacksmith’s, various kinds 
d) Riveting, 9- and 12-o0z. 
e) Setting 
Indicator 
a) Center 
6) Universal or universal dial test 
c) Speed « 
Knurling Tool — with assorted knurls 
Ladles 
a) Bull 
6) Hand bowls 
c) Melting 
Lathe Dogs — % in., % in., 1 in., 1% in., 2 in., 
2% in., and 3 in. * 
Leggings — fireproofed duck, to protect stu- 
dents when pouring in foundry 
Level — 6 in. bench 
Lifting Screws — for molders 
Mallets — wood or soft 
Mandrels — selected sizes 
Micrometers — inside, 14 in. to 8 in.; outside, 
0 to 1 in.; outside, 1 in. to 2 in.; outside, 
2 in. to 3 in. 
Molding Boards 
Molding Sticks and Trowels — various kinds 
Nippers — end-cutting, 5 in. 
Oil Storage Tank — with pump 
Oilstones — medium and fine 
Pails — galvanized, 12-qt. capacity for foundry 
Parallels 
a) Adjustable 
b) Steel, assorted sizes 
Pliers - 
a) Combination, 6 in. 
b) Side-cutting, 6 in. 
Punches 
a) Center, % in. and % in. © 
b) Hollow, % in., % in., and 1 in. 
c) Pin, % in., 5/32 in., 3/16 in., 7/32 in., 
and % in. 
d) Prick, % in. 
Rammers — for foundry 
a) Hand 
6) Floor 
Reamers — various sizes 
a) Adjustable 
b) Hand 
c) Taper pin 
d) With taper shank 
Riddles — Y% in. and % in. mesh, 18 in. diam- 
eter, for foundry 


Metalworking—Materials and 


Abrasive cloth—aluminum oxide. Grits 320 
to 24, obtainable in sheets or rolls from 
1 to 28 in. wide 
Abrasive Wheels 
Acetylene Gas — in drums for welding 
Aluminum 
a) Pigs for foundry 
b) Sheets, tubing, rounds, shapes, wire, etc. 
Babbitt Metal 
Bearing Blue 
Belt Dressing 
Belt Lacing Material 
Belt Leather 
Bolts 
a) Carriage, selected sizes 
b) Lag, selected sizes 
c) Machine, selected sizes 
d) S.A.E., selected sizes 
e) Stove, flat or round heads, selected sizes 
Brass 
a) Bars, 3/32 in. % in., 4/16 in., and % 
in. thick; % in. to 1 in. wide, 8 ft. to 


10 ft. long, selected sizes 
6) Round rods, 3/16 in. to % in. by 16ths, 
selected sizes 
c) Sheets, 28 to 32 American gauge, 12 in. 
wide x 72 in. to 84 in. long, selected sizes 
d) Strips, 1/32 in. and 1/16 in. thick, % 
in. to 1% in. wide, 50 ft. to a coil, se- 
lected sizes 
e) Threaded rods, Nos. 6 to 10, in 24 in. 
lengths. Nos. 12, 14, % in., and 5/16 in., 
in 24 in. lengths, selected sizes 
f) Wire, soft, 8, 11, and 14 American gauge, 
selected sizes 
g) Wire, spring, 8 to 22 American gauge, 
selected sizes 
Casehardening Compounds 
Chaplets — single and double head 
Coal 
a) Charcoal for foundry or forge 
b) Coke for foundry 
c) Forge 
Copper 
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Rivet Sets — assorted sizes 
Scales 
a) Steel, 6 in., graduated 1/64 in. to % in. 
b) Steel, 12 in., graduated to 32nds 
Screw Drivers — 6 in. and 9 in. blade 
Scribers 
Shovels 
a) Coke 
b) Sand 
Snips — tin, 3 in. straight and 3 in. curved 
Sockets —for taper. shanks, drill and tools, 
selected sizes 
Soldering Coppers and Handles — 1-\b. size 
Spray Can — for molders 
Sprinkling Cans—galvanized iron, 16-qlt. 
capacity, for foundry 
Sprue Picks —for molders 
Squares 
a) Machinists’, 6 in. 
6b) Blacksmith’s 
Steel Figures, % in. 
Steel Letters — % in. 
Swabs — for molders 
Tapeline — steel, 25 it. 
Taps and Dies 2 
a) Machine screws 
b) Pipe 
c) SAE. % in. to % in. 
d) USS. % in. to % in. 
Tongs 
a) Blacksmith’s, various kinds 
b) Pick-up, for foundry 
c) Shake-out, for foundry 
Tool Holders 
a) Boring tools 
b) Cutting-off tools 
c) Planer 
d) RH. and L.H. offset shank 
e) Shaper 
f) Slotter 
g) Straight shank 
hk) Threading 
Tool-Holder Bits — square, % in., 5/16 in., % 
in., 7/16 in., % in. 
Trammel Points 
V Blocks and Clamps 
Wheel Dresser 
Wrenches 
a) Adjustable, 8 in. and 10 in. 
b) Pipe, 8 in. and 12 in. 
c) Tap, adjustable, various sizes 


Supplies 


a) Pigs, for casting alloys 

b) Sheets, 8 to 25 American gauge, 30 in. 
x 60 in., selected sizes 

c) Tubing, outside diameters, 3/16 in. % 
in., 5/16 in., % in., % in.; thickness of 
wall, 1/32 in.; lengths, 8 ft. to 12 ft., 
selected sizes 

d) Wire, soft, 2 to 20 American gauge, in 
coils. Also in %-, %4-, and 1]b. spools, 
sizes 16 to 36, English gauge, selected 
sizes 


Core 
a) Compounds 
6) Flour 
c) Paste 
d) Oil 
e) Wax-vent wire 
Cutting Compounds 
Fire Bricks and Clay —for foundry 
Fire Handles — assorted sizes 
(Continued on page 34A) 
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MILLING 
MACHINES 


Model 1-H, Universal Type 


The performance — accuracy of K & T Milwaukee 
Milling Machines is noted throughout the indus- 
try. Finger-touch safety controls . . . the famous 
K & T Double Overarms . . . directional feed 
levers . . . plus other perfected features. 


SCHOOL SHOP ANNUAL 


Model 2-HL, Plain Type 


Compact, complete — with all tried and 
tested features usually found only in 
larger machines . . . low in height... 
minimum floor space... full back column 
. .. centralized controls. 





MODERN . . SAFE 
Adapted to 
All Educational Needs 


Milwaukee Milling Machines, embody- 
ing all the features used in modern 
milling machine practice, are the usual 
choice of engineering colleges, technical 
high schools, and vocational schools. 
Centralized controls, with built-in safety 
interlocking, make it impossible to throw 
in power controls when hand controls 
are engaged — machines are adapted to 
the most inexperienced operators. 


Kearney & Trecker Corporation 
West Allis Station 
Milwaukee, Wisconsin 
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URGE MORE VOCATIONAL TRAINING IN HIGH SCHOOLS! 


— Helps You Give More Students 
A Chance at Lower Cost per Student 


Educators and industrial leaders are placing more and more 
emphasis on the importance of practical shop training for the 
high school student who is not planning to attend college. Prob- 
lems of the equipment budget are becoming acute. Fortunately 
Atlas can help solve the problem. It’s no longer necessary to 
spend several hundred dollars for precision metal working 
equipment. The latest knowledge of skilled metallurgy, the lat- 
est discoveries of mod- 
ern functional design, 
and the savings of to- 
day’s precision produc- 
tion methods have been 









NEW 7” BENCH SHAPER 


7 All the precision and power of the larger 
combined here at Atlas machines built down to scale for every shap- 
to give you the finest in ing operation within a 7” stroke. There are 4 

s speeds, 5 feeds in either direc- 
modern machine tools tion. Comes at $215 with 


at sensible prices. guards. 


DRILL 
PRESSES 


The new ball-bear- 
ing spindle construc- 
tion of Atlas Drill 
Presses assures ac- 





ee , 
Atlas back-geared, screw-cutting 10” lathes are truly a triumph of modern engineering. 


Integral countershaft, V-belts, change gears, reversible power feeds, and many 
other extra features are included at $98.50, complete less motor. Guards are only 








$14.25 additional. 










ATLAS PRESS CO. 


FACTORY DISPLAYS AT 
CHICAGO—35 E. Wacker at Wabash 
NEW YORK—130 W. 42nd St. 
PHILADELPHIA—113 N. Third St. 


curate work and ex- 
tra long life under 
the exacting condi- 
tions of school 
shops. There are 4 
sizes priced from 
$17.75 to $45.75. 


371 N. Pitcher St. 
Kalamazoo, Mich. 





FOR 
NEW 1938 
CATALOG 








Sold by Good 
Dealers 
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Graphite —for foundry 
Iron — Pig, for foundry 
Lacquer —transparent and colored, for fin- 
ishing 
Nuts —S.A.A., acorn cap, castellated, square, 
hexagon, joint, and wing, selected sizes 
and kinds 
Oil 
a) Boiled linseed 
6) Lubricating 
c) Quenching and hardening 
Packing 
Round, sheet, square, or tubular 
Paint — black asphaltum 
Pins 
a) Cotter, 3/32 in. to % in. diam. from 4% 
in. to 2 in. long 
6) Flask, for flask repairs 
c) Taper, Nos. 0 to 6, % in. to 2 in. long 
Pumice Powder 
Rivets 
a) Copper, with burrs, Nos. 7 to 14, 
lengths, 3% in. to % in., selected sizes 
b) Iron, No. 14 gauge to 3/16 in., flat-head 
or button-head, % in. to 1 in. long, se- 
lected sizes 
c) Tinners’, flat-head, 8-oz. to 16-lb., either 
tinned or black, selected sizes 


Sand 
a) Molding, in 350-lb. barrels or 800-Ib. 
casks 
b) Parting, in 350-lb. barrels or 800-lb. 
casks 
Screws 


a) Flat-head or round-head iron or brass, 


selected sizes and kinds 
6) Cap and machine, iron or brass, selected 
sizes and kinds 
c) Set, head and headless 
Solder — acid or rosin core; bar, or solid wire 
Soldering Paste or Salts 
Steel 
a) Bessemer, rod, 1/64 in. to % in. by 64ths, 
in 4 ft. lengths, selected sizes 
b) Bars, cold-rolled, % in. to % in. thick, 
¥% in. to 2 in. wide, 12 ft. lengths, selected 
sizes 
c) Drill rod, letter sizes, A to Z, number 
sizes, 1 to 80, in 3 ft. lengths, selected 
sizes 
d) Rods, hexagon and square, cold-rolled. 
¥Y% in. to % in., in 12 ft. lengths, selected 
sizes 
e) Round, cold-rolled, diameters % in. to 
1 in., lengths 12 ft., selected sizes 
f) Sheet, black, Nos. 18, 20, 22, 24, 26, 28 
U.S. gauge; size of sheets, 24 in., 28 in., 
and 30 in. x 96 in. 
g) Sheet, galvanized, Nos. 18, 20, 22, 24, 
26, 27, and 28 U.S. gauge; size of sheets, 
24 in., 28 in., and 30 in. x 96 in., selected 
sizes 
h) Threaded rods, Nos. 6 to 10, in 12 in. 
lengths. Nos. 12, 14, %4-in., and 5/16 in.. 
in 24 in. lengths, selected sizes 
Tin 
a) Pigs, for casting alloys 
b) 1C, 1X, 20 in. x 48 in. 
c) 1XX, 20 in. x 48 in. 
Washers and Burrs 
a) Copper, burrs, Nos. 3 to 14, in 1-Ib. 


boxes 
6b) Iron burrs, Nos. 3 to 14, in 1-lb. boxes 
c) Brass washers, 3/16 in. to % in. by 16ths 
d) Iron washers, 3/16 in. to % in. by 16ths 
Welding Fluxes 
Welding Rods (all rods come in 24 in. lengths) 
a) Brazing, 1/16 in., % in., and 3/16 in 
diameter 
6) Cast aluminum, 3/16 in., % in., and ¥% 
in. diameter 
c) Cast brass, 3/16 in., and 3% in. diameter 
d) Cast bronze, %4 in. diameter 
e) Cast copper, 3/16 in. and % in. diameter 
f) Cast iron, 3/16 in., % in., 5/16 in., and % 
in. diameter 
g) Low carbon steel, % in., 3/16 in., and 
4 in. diameter 
White Lead —for machine shop 
Wire 
a) Annealed, 16 to 34 English gauge, se- 
lected sizes 
b) Coppered market, 5 to 18 English gauge. 
selected sizes 
c) Coppered spring, 2 to 18 English gauge. 
selected sizes 
d) Galvanized, 5 to 18 English gauge, se- 
lected sizes 
e) Piano, Nos. 00 to 36, selected sizes 
f) Tinned, 16 to 24 English gauge, selected 


sizes 
g) Wool, Nos. 0 to 3 in 1-lb. packages, se- 
lected sizes 
Zinc 


a) Pigs, for casting alloys 
b) Sheet, Nos. 4 to 14, sheets 36 in. x 84 in. 
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No. 1302 High Speed Taper Shank Drills. Built 
for steady production work in power drilling machines. 
Supplied in all sizes, from 4” to 3” diameter. 



















(above) 
No. 1683 High Speed Tap-r No. 1728 High Speed Ad- 
Pin Reamer. Helical Flutes. justable Reamer. Six tapered 
Taper 4,” per foot. Indispen- blades that slide lengthwise in 
sable in any machine or auto- the body slots and are firmly 
motive work where taper pins held in the position that gives 
are used. the desired diameter. 



















No. 773 Screw Extractor. 
Very useful for removing pieces 
of studs, bolts or screws from 
holes in which they have been 
broken off. 


No. 495 Combined Drills 
and Countersinks. Made of 
carbon steel, in all popular sizes 
and types. Useful for drilling 
and countersinking center 
holes, or for starting holes at 
an angle. 


MORSE TOOLS 


FOR THE SCHOOL SHOP 









No. 1805 Heavy Duty End 
TTT, itt, i. e Mill. (above) Coarse tooth, 
spiral type, for heavy milling. 
Regularly furnished either 
right or left hand. 


No. 1809 Alternate Tooth 
Milling Cutter. (right) For 
deep slotting in tough metals. 
Alternate teeth provide a 
shearing cut and ample chip 


clearance. 
PAP SPP PPP 
ee 2 cr 


No. 1040 Hand Tap. Fur- No. 1145 Tap Wrench. Fur- 
nished in popular sizes and nished in sizes 0 and 1, will 
‘pitches. We illustrate the plug handle all taps from 1/16” to 
style. 5/16”, reamers from 4%” to 15/32”. 







(above) No. 330 Straight Shank 
No. 302 Taper Shank Drill. Drill. So called “Jobbers” drill 
Made of carbon steel, for use in of carbon steel for use in all 
all types of power drilling not types of hand drilling. 
requiring high speed steel. 


























(above) No. 717 Expansion Reamer. 
No. 602 Hand Reamer. Car- Because of its expansion feature, 
bon steel, spiral fluted reamer, very useful in the school shop. 
ideal for hand use in the school Y%," to 2” diameter. . 
shop. 















No. 1045 Spiral Pointed 





Hand Tap. Satisfactory for 
machine tapping of most ma- 
terials in through holes. Fur- 
nished in plug style only. 


No. 1184 Adjustable Round 
Die. Supplied in all sizes and 
threads, for hand thread cut- 
ting of commonly used metals. 


Send For Your Copy Of The Morse Catalog — 


Use It As Your Guide To Good Tools 












For convenient and orderly ar- 
rangement of drills, a Morse 
Drill Block (above) or Drill 
Case (right) will be found ideal 
for the school shop. 












TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD - - - MASS., U. S. A. 





TAPS and DIES - SCREW PLATES - ARBORS - CHUCKS - COUNTERBORES - MANDRELS - TAPER PINS - SOCKETS - SLEEVES 
















Atte: 
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Specify “MORGAN” Vises 





They don’t cost any more. Are 
unsurpassed for strength, rigid- 
ity and durability. Guaranteed 
against breakage. Any part 
broken in service replaced free 
of charge. When through wear 
it becomes necessary to replace 
parts, this is easily accomplished 
because special machining allows 
interchangeability of all parts. 


Has unusually effectivé and durable 
working action. Screw i3 114” in dia- 
meter. Half nut of high quality 
bronze with accurately cut threads. 
Furnished with or without dogs in 
front jaw. 


QUICK ACTION VISE (Toles Pattern) 


March, 1938 






CONTINUOUS SCREW 

PARALLEL BAR VISE 

Adjustable Steel Handle—Stop in Front Jaw 

Wood Handle Furnished if sired. Fur- 

nished with or without stop in front jaw. 

Faces drilled for installation of wood faces. 
and No. ; tee of Jaw, Inches 















Width of Jew, Inches 














10 















money flore tha ,e-Abo 
schoo! wecable ro poth 


















1702-3 N. SALINA STREET 






VN LENE OYIN INNA 


PRECISION MACHINERY BUILDERS SINCE 1906 










Swivel Base 
Machinist's 
Vise 








SYRACUSE, N. Y. | 
















MACHINISTS’ VISES 


Unsurpassed for strength and durability 





Stationary Swivel 
Base Base 


Width Width 

Vise of Jaws Vise of Jaws 

No. Inches No. Inches 
30 3 130 3 

35 3% 135 3% 
4 140 4 

45 4% 145 4% 
50 5 150 5 


We will gladly quote on your re- 
quirements or send illustrative ma- 
terial upon your suggestion to do so. 


MORGAN VISE CO. 


120 N. Jefferson Street _ 


Chicago, Illinois 
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SECURING INTEREST IN THE 
INDUSTRIAL-ARTS SHOP 
James F. Ahlbach, State Schoo! for 
Boys, Jamesburg, New Jersey 














A useful check list for the teacher 
who wants to make his school-shop 
work as interesting as possible. 













Securing interest in the industrial-arts 
shop is of vital importance to the shop 
teacher. , 

An industrial-arts shop where a pleasant 
and cheerful atmosphere exists will always 
attract and hold the interest of every pupil. 
To secure this vitally essential interest in 
the shop, the teacher must be highly en- 
thused himself, and determined to improve 
his methods and techniques to meet the re- 
quirements of his pupils in every situation. 

The following list contains 52 items that 
may be used as a check list for the teacher 
who strives to secure interest in his school 




















shop. 
Helpful Check List 
1. Be interested, enthusiastic, and 
progressive in everything that you under- 
take. 








2. Organize the assignments on three 


_ levels of learning ability, i.e., minimum, 


average, maximum. 

3. Praise pupils publicly for their ac- 
complishments, but always reprimand them 
privately. 

4. Organize the classwork so that the 
students will be encouraged to do their 
best. 

5. Speak a language that is compre- 
hensible to all -students. 

6. Connect the subject with everyday 
problems in life. 

7. Encourage originality. 

8. Try to see the student’s point of 
view. 

9. Allow pupils who do good work to 
put on demonstrations. 

10. Know your subject thoroughly be- 
fore you attempt to teach something new. 

11. Get acquainted with the student’s 
parents. 

12. Always show your interest in the 
student and his work. 

13. Give hearty recognition to work that 
is well finished. 

14. Use modern methods in education. 


ress. 
16. Never lean too heavily on your lec- 
tures. 


15. Try to encourage individual prog- 


17. Do not be too loquacious during the 
shop period, be more pragmatic. 

18. Organize a handicraft club or an in- 
dustrial-arts club. 

19. Study the weaknesses of each group 
or class. 

20. Have an adequate individual pro- 
gram for each class. 

21. Encourage pupils to do things ex- 
peditiously. 

22. Do not be a procrastinator. If you 
promise the pupils something, carry it out. 

23. Display a number of  well-con- 
structed projects for the pupils to inspect. 

24. Set a high standard of work for the 
pupils and yourself. 

25. Adapt the work to the pupil’s needs 
and capacities. 

26. Allow and encourage self-expression 
in all projects and design. 

27. Encourage competition within the 
pupil himself. 

28. Remember good work is not done 
with defective tools. 

29. Take pains in developing a good sys- 
tem of shop management. 

30. Evaluate the school shop at least 
once a month. 

31. Work toward the improvement of 
conditions in the shop. 

(Continued on page 39A) 
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ball bearing jointers. 


MONARCH BAND SAWS 


The newly’ designed 
MONARCH 20” and 
30” heavy duty band 
saws are of latest de- 
sign, comply with the 
most rigid requirements 
of all safety regulations. 
They are heavy and 
rugged and will with- 
stand years of hard, con- 
tinuous service. Every 
moving part is fully 


‘guarded except the por- 


tion of the saw blade 
in the cut. Wheels can 
be either cast iron spoke 
or aluminum disc type. 
Machines ball bearing 
throughout. Both ma- 
chines are available 
with foot brake on the 
bottom wheel. 


We will be glad to furnish on request a copy of our 
MONARCH Woodworking 
machinery, including Saw Benches, Lathes, Planers, 


catalog describing all 


MODERN 


—"MONARCH’”— 


Woodworking Machines 


are modern, fast, accurate, sturdy, moderate in 
price ; made of the finest materials and embody 
the best of workmanship and finish. Minutest 
attention is given to each machine to insure 
accuracy, trouble-free operation, long service, 
the utmost in safety. 


MONARCH 8” BALL BEARING 
JOINTERS 


This precision tool de- 





signed 

school use, 
the sturdine 
hard, contin 


available either as shown, 
with a built- 
cutterhead, or it can be fur- 
nished with a pulley for belt 
drive. The tables are extra 
long. The round cutterhead 
is of improved safety design, 
permitting a positive adjustment for the setting of the 
knives. The tilting fence is of modern design carefully 
ground to insure accurate working surface. An aluminum 
safety guard provides absolute protection to the operator. 
We can also furnish modern, easily operated, 12” and 16” 





Shapers, Mortisers, Sanders, etc. 


American Saw Mill Machinery Co. 


Hackettstown, N. J. 


74 Main St. 
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No. 850 — Phillips Screw 
Driver. All sizes. 


No. 851—Standard. 4” to 
12” blades. 


No. 852 — Square. 4” to 
12” blades. 


No. 853 — Cabinet. 3” to 
10” blades. 


No. 854 — Stubby. 


No. 855 — Vest Pocket, 
with clip. 












Students like to use them 
and they’re even more durable 
and efficient than they are 
handsome, these new “Goodell- 
Pratt” screw drivers with their 
bright red, transparent Per- 
maloid handles. Unbreakable, 
and proof against electric shock, 
the new grips are extra long and deeply grooved for a firm, com- 
fortable hold. Blades are everlastingly anchored—guaranteed 
never to twist in the handles. Made of selected high-grade steel 
they are heat treated for super-toughness throughout their en- 
tire length. Bits are cross ground. 





























See these new screw drivers at your dealers. You’re sure to 
be enthusiastic about them, especially when you learn how 
moderately they’re priced. 







Write for new catalog 42, illustrating and describing hun- 
dreds of Millers Falls tools that have become the standard of 
quality in leading school shops throughout the country. 


MILLERS FALLS COMPANY 


MILLERS FALLS 
Greenfield ooL 














Massachusetts 
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IS NEEDED IN 
EVERY SCHOOL SHOP 


Every mechanic and tool buyer needs this helpful, 
informative booklet. In addition to giving com- 
plete tables on wrench openings for U. S., S. A. E., 
and American Standard Nut and Cap Screw sizes, 
illustrated data on wrench types and applications 

. it contains accurate information on a sensa- 
tional type of improved carbon steel wrench, ap- 
proximately twice as strong as old-fashioned carbon 
steel wrenches and averaging, throughout fifty pat- 
terns, 93% as strong as the strongest alloy steel 
wrenches. It will help you to get more out of the 
tools you now own. It will show you how to select 
wrenches best suited to your exact needs with pos- 
sible savings as high as fifty per cent. Get your 
free copy today. 


J. H. WILLIAMS & CO. 


157 Spring St., New York 


Headquarters for: Drop-Forged Wrenches (Carbon and Alloy), 
Reversible Ratchet Wrenches, Detachable Socket Wrenches, “C” 
Clamps, Lathe Dogs, Tool Holders, Eye Bolts, Hoist Hooks, 
Thumb Nuts and Screws, Chain Pipe Tongs and Vises, etc., etc. 


J. H. WILLIAMS & CO., 157 Spring St., New York City 
Please send booklet “How to Select and Use Wrenches”. 

















MAIL THIS COUPON TODAY 


















It’s amazing ae 


the beautiful, useful 
articles students are 
spinning from metal. 


| PEE and 
supervisors, alert to the infinite opportunities 
offered by metal spinning, are installing the 
“Oliver” Metal Spinning Lathe. Their students 
are spinning beautiful, fascinating articles 
from many metals—Brittania metal, German 
silver, pewter, sheet steel, copper, bronze, brass, 
aluminum, etc. The precision design, the heavy 
high grade bearings, the variable speed motor 
headstock enable them to spin metals as heavy 
as 20-gauge sheet steel without apparent effort. 
Can also be used for turning wood and metal. 
Let us tell you what this modern lathe can 
do for you. 


Write for Illustrated Bulletin 


OLIVER MACHINERY COMPANY 
GRAND RAPIDS, MICHIGAN, U.S. A. 


“Oliver” 
Metal Spinning Lathes 





















RHODES 7” SHAPER 





RHODES 
SHAPERS 
SLOTTERS 








Cc nes inllinam or 


Easily converted into 314” Slotter, making two machines in one. 


Available with countershaft drive, or with motor drive, using 
14H. P. motor, thus making a self-contained unit. Occupies 
small space. Priced low. Send for bulletin. 


THE RHODES MFG. CO. 
WALTHAM, MASS. 
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Presenting 








work. 


EBASTIAR] 


Here is a lathe that is the‘last word in good design for school sho 
The new “Streamline” 
Mechanically, these new lathes are unsurpa 
ease of operation. A few of the principal features are listed: 


LIFTING THE GUARD just a little ways breaks a contact 


LIFTING OF GUARD releases the tension of the cone belt 


REVERSE IN APRON for feeds. 

LARGE SPINDLE HOLE in all sizes 15%”. 

BUILT in following sizes 10”, 

V BELT MOTOR drive. 

MOTOR fitted in leg. 

FEEDS (.00175-.111) 

CUTS THREADS 3-384 

SAFETY SHEARING PIN. 

SAFETY IN APRON prevents both feeds in apron being thrown 
in at the same time. 

REGULAR EQUIPMENT consists of two face plates, Steady 
Rest, Centers, Wrenches, Motor and Switch. 

SAFETY should be a dominatin: 

SEBASTIAN LATHES are SAF 


Write for complete information! 


The Sebastian Lathe Company cincinnati, onio 


The NEW 





Siremeline 


Lathe 


design has a pate appeal. 


for safety and 


switch which automatically discon- 
nects the electrical current and makes 
this the safest lathe to operate. 


to change from one step to another 
(Patent applied for.) 


12”, 13”, 15”, 16”, and 20”. 


feature of every school lathe. 


LATHES. 














(Continued from page 36A) 


32. Never allow the shop to deteriorate. 

33. Constitute a program for each indi- 
vidual student. 

34. Keep all equipment in good condi- 
tion. 

35. Within reasonable limits, allow the 
student to make the project in which he is 
interested. 

36. Give demonstrations on the proper 
method and technique of doing things. 

37. Recognize your students on the cam- 
pus, street, and elsewhere, and be friendly 
with them outside of class. 

38. Grade pupils work fairly. 

39. Make your school shop an attractive 
place in which to work. 

40. Relate the work to the state as well 
as local industries. 

41. Keep a progress chart of the pupils’ 
work where all may see it. 

42. Allow the pupils themselves to solve 
some of the problems that arise. 

43. Allow pupils to come to the school 
shop and ‘work, if they have a free period. 

44. Respect students the way you always 
want them to respect you. 

45. Display all types of posters relating 
to the subject, in the school shop. 

46. Plan exhibits of students’ work. 

47. Permit the students to keep the proj- 
ects they make after the exhibit. 

48. Introduce shop kinks to the pupils. 


49. Have on hand a large number of 
blueprints, plans of projects, job sheets, in- 
struction sheets, etc., and add materials 
constantly. 

50. Have a shop library with a generous 
supply of magazines and books for students 
to look at for new ideas. 

51. Have a well-organized course of 
study that is flexible and that will take care 
of the minimum, average, and maximum 
abilities of all students. 

52. Set a good example for the pupils by 
being a good ambitious worker yourself. 


AN EXPERIMENT IN 
CORRELATION 
Lester C, Smith, Chairman, Fine and 
Practical Arts, University Laboratory 
Schools, University of Chicago, 
Chicago, Illinois 





The results obtained in this attempt 
to correlate science, mathematics, 
and shopwork, demonstrate the 
feasibility and value of this type of 
work. 





At the beginning of the present semester, 
we decided to correlate the work of the 
sixth-grade shop, mathematics. and science 
for the following reasons: 


1. We believed that it would vitalize 
and give practical applications for the 
problems of mathematics. 

2. We believed that it would vitalize and 
give a better understanding of the prob- 
lems of science. 

3. We believed that such problems would 
give a new interest in shop and serve to 
teach the same tool skills as the former 
projects. 

4. We believed that such a plan would 
give a better interpretation of a larger 
part of the industrial world in which we 
live and give more interest in acquiring 
information and greater satisfaction in ex- 
pressing ideas through action as well as 
through words. 

The mathematics and science work is 
taught by Mr. Theddore Frost, who in a 
large measure is responsible for the success 
of this experiment. It was decided that he 
would come with his classes into the shop 
at their regular shop periods. By so doing, 
he could see each pupil as he tried to carry 
out the principles learned in science, and 
the practical applications of the arith- 
metical processes taught in the regular 
mathematics periods. Mr. Frost was to be 
responsible for the correctness of the 
mathematics and the principles of science, 
and the shop teacher, in. this case the 
writer, was to be responsible for the tool 

(Continued on page 42A) 
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FURNACES ~ QaeWAET < FORGES 


The furnaces and combinations here shown are just several 
of a variety designed and developed for the school shop 


Stewart Triple Purpose Furnaces 


Gas Fuel 





Two Purpose Furnace 


These series of combination furnaces are compact and very pop- Excellent for lead hardening or other liquid heat hardening. 

ular for educational purposes—an assembly of three types of Can be used for melting soft metals. Is fitted with Stewart 

our Stewart Standard Furnaces pressed steel pot 6” diameter x 6” deep or 6” diameter x 8” 
Crucible Section deep. 


Oven Section 
Forge or High Speed Section 


These units make a complete plant covering practically the 
whole range of heat treating. Write for particulars. 


No. 12A Metal Melting Furnace 


A sturdy efficient melting furnace 
having a capacity of 36 lbs. Brass, 
is fitted with a No. 12 Graphite 
crucible and lined with first quality 
refractories. Swinging top made of 
one piece of molded refractory, 
banded to add strength, lifts easily 
from body by means of a special 
mechanism which swings cover to 
one side, giving a clear opening 
into body of furnace. 





No. B68 Round Pot Furnace 
This bench type unit is equipped with a 6” diameter x 8” 
deep pressed steel pot for lead or salt hardening. Can also 
be used for oil tempering. Lined with heavy refractories and 


Flor epace......:.......... 24” x 24” 3 € 

Shipping ae. 435 Ibs. fired so that no flame strikes the pot direct. 
Ee I aS SE Ce 19” 
Bench space .............. 20”x24” 


Shipping weight ....... 170 Ibs. 











No. B40 Bench Soft Metal 
Melting Furnace 
Although small in size, this unit has 
a capacity of 40 Ibs. of lead. Suitable 
for the melting of any soft metals. 
Cast Iron shell, lined with insulation, 
and fitted with a cast iron pot with 
handle for removing and pouring. 

Atmospheric Burner. 

















|. PES 6” diameter x 5” d 

Bench space 12” x 20” 
Height 10” 
Shipping weight ...................... 55 Ibs. 

No. 4A Bench Metal Melting Furnace No. 2M Combination Soldering Iron Heater and Melting Pot 
This melter is fitted with a No. 4 Graphite crucible, A very compact, sturdy and efficient gas heater for Soldering Irons. The 
lined with heavy firebrick and fitted with a swing- flame is projected upward “— the bottom son eaeuate Oe Set Se 
ing cover for the melting of brass, copper, and ons eee = pon adhe ver a ce ee ee ee 
aluminum. Fast, quick heats assured. Pot on top for melting soft metals. 

P ia Will accommodate two 4-lb. irons. 
Height - 19° Wier eens 16" x 11” 
BORER SPNCO <n. 20” x 24 . ‘Atmospheric or biast burners 


Shipping weight .......................... 180 Ibs. Shipping weight 100 Ibs. 
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No. 152 Forge 
Ideal for Small Work 
‘be placed pot Minny py ht Cet cee There is a Stewart Furnace for 
table for the heating of small pieces to be * : 
forged, for the heating of rods for bending, every heat treating requirement. 
for tool dressing, and for the taki of 
end heats. It has a small opening at both Ask us for your copy of our Stewart wall 
ends so eee See ee ee Se chart of S.A.E. steel specification. 
Ideal where a quick intense heat 
is required. The top is removable 
so that a wide variety of work 
can be handled. 
Entrance. 
Bench space. 
Overall height .. 
Shipping weight 


Stewart Standard Ovens 


Indirect heat and equipped with a U-shaped hearth 
slab so that no flame comes in a direct contact with 
the work. Will handle a wide variety of work, such 
as annealing, carburizing, tool and die hardening, 
and general heat treating suitable for temperatures 
up to 2000 deg. Fahr. 
SK 248 Forge 


STANDARD SIZES A well built forge designed for tool 
5” wide x 9” high x 13%” deep . dressing, rod end work, heating for 
Ay ced bending, welding, the taking of cen- 
rg ter heats, and many other purposes 
where a fast high heat is required. 
Fitted with air curtain in front to 
protect the operator and equipped 
with a proportional gas and air mixer 
and a quenching tank with rack for 
tongs. 


Opening ...... ...4” wide x 2” high 
Heating depth .. 

Rear opening. niobuanil 

Shipping weight ase 86} lt 


No. 51 Bench High Speed Oven 
This small under-fired furnace signed for high speed Stewart No. 28 Bench Oven 


steel hardening where quick, high heats are essential Here is a very handy furnace for general shop 

has a carbofrax U-shaped hearth and no flame can work, lined wae bea -~ wy refractories - 

i i i of the under-fir type, for the heat treatment o 

strike the work direct. Suitable for temperatures of stan and bide coal coat. Pte with Odaeped 

2450 deg. Fahr. Built of Stewart quality throughout. hearth. Adapted to annealing, carburizing, tool and 
die hardening, and general heat treating. 


ti th . Opening 

mae oy Heating depth ............. ‘site 
Bench space... ‘ ae > Bench space... shiieneiapaglestiian x 24” 
Shipping weight. Shipping weight ................................550 Ibs. 


Accredited Representatives and Dealers 


J. W. Lazear R. C. Jordan John J. Normoyle Co. Eichman Machinery Co. Galvin Machy. Sales 

11 West 42nd St. 18th St. and Indiana Ave. bo7 Third Ave. Mfrs. Exchange Bldg. 500 Brisbane Building 

New York City, N Y. Ihiladelphia, Penna. Moline, Iil. 210 West 8th St. Buffalo, New York 

Kansas City, Missouri 

R. C. Sperry Henry G. Hoss H. F. Fetzer 

604 Chamber of Commerce Bldg. 4301 Park Ave. 806 N. Court St. Brammer Machine & Tool Service Co. W. W. Wentz 

Pittsburgh, Pennsylvania I'ndianapolis, Ind. Rockford, Ill. Tulsa, Oklahoma 113 Powers Bldg. 
ochester, New York 

P. R. Gram Flexible Shaft Co., uae. Wessendorff, Nelms & Co. C. H. Gosiger Machy. Co. en ee 

510 Everett Street 321 Weston Rd., South 317 Preston Ave. Bacon and McConough Sts. 

Lansing, Michigan Toronto, Ont., Canada Houston, Texas layton, Ohio ection Miah Co 

Paul Sladky J. W. Black C. W. Piper II A. Smith Machy. Co. pe tear St.. S.W. 

3906 North 19th St. 19 Sidney Street 4942 Mountgomery Rd. Syracuse, New York Atlanta, Georgia 

Milwaukee, Wisconsin East Haven, Conn. Norwood, 


For complete specifications and catalogs, write 


CHICAGO FLEXIBLE SHAFT COMPANY, 5529 W. Roosevelt Road, Chicago, Illinois 


Stewart Industrial Furnace Division 
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YOST VISES, painstakingly made in every detail, have as one of their best features RIGIDITY. Care- 
ful machining to close limits giving snug, easy working fit at every contact point, contributes much to 
RIGIDITY and insures satisfactory service long af:er less carefully made vises wear out. 





In the manufacture of YOST VISES we made the screw fit the nut as snugly as possible, both being machined accord- 
ing to limit gauges. This insures GRIPPING POWER UNSURPASSED, with an ability to stand hard. knocks. Our 
method of securely welding on the steel jaw facings to the vises eliminates entirely, loose jaw facings. We maintain 
a substantial stock of both finished vises and raw material which insures prompt shipments at all times. 


and 





Gas soldering furnaces are 
built to stand long, hard, 
continued service. Economy 
efficiency are 
points which are considered 
in the manufacturing of 
these furnaces. 
catalog and prices. 


Send for our new catalog No. 10 carrying our 


two 


complete line of vises. 





Write for 
MEADVILLE, 


YOST MANUFACTURING CO. 


PENNSYLVANIA 








(Coritinued from page 39A) 
skills and practical working plans of the 
various projects. 

The work in. science comprised three 
units: (1) A study of levers, (2) telling 
time throughout the centuries, (3) a study 
of communication. 

The first regular period in shop was given 
to such routine matters as assignment of 
benches, lockers, tools, a short review of 
tool processes (the classes had had a half 
year of shopwork in the fifth grade), shop 
regulations, and a short discussion of the 
proposed work. Each pupil was to bring 
to the next class a plan of the lever which 
he proposed to build. 

A new interest was at once evidenced in 
the science classes. Pupils were talking and 
discussing levers in a new and practical 
manner. First projects were to be kept 
very simple consisting of a base, fulcrum, 
a lever bar, and weights such as those 
shown in the illustration. Each pupil was 
free to carry out his own designs and make 
his own dimensions. All sizes and types 
were made, from tiny miniatures to levers 
4 ft. long. Fulcrums were made to repre- 
sent animals, trees, Tarzan, geometrical 
shapes, and the like. 

The arithmetic came into use in the 
planning and in the measurements. It was 
necessary to find very accurately... the 
middle of each lever, and the final test was 


to obtain a perfect balance. Never before 
were sixteenths and sixty-fourths so ac- 
curately computed and measured. Jubila- 
tion and a sense of mastery were evident 
over success while a failure caused good- 
natured kidding on the part of classmates 
and a determination on the part of the one 
who had failed, to show them he could suc- 
ceed. Careful measurements were also 
necessary in moving the lever along on the 
fulcrum so that there could be twice as 
much weight on one end, four times as 
much weight on one end, one end half as 
long as the other, and many other combina- 
tions. Weights of lead and old type metal 
were cast in sand molds. Wood patterns had 
to be constructed, weights accurately com- 
puted, metal weighed, ground down on the 
emery wheel, and many other unusual 
problems were attacked and mastered. 
The next problems were more compli- 
cated and were to show at least compound 
levers. Many very unique and original ideas 
were worked out, some rivaling the famous 
puzzle contraptions of Andy Gump. 
“Telling time throughout the centuries,” 
proved of great interest, and the time- 
measuring devices conceived and built by 
the pupils gave an understanding never be- 
fore achieved. The instruments built by 
the students included primitive sundials, 
Egyptian sundials, hemicycles, modern sun- 
dials, shepherd’s dial, water devices, clep- 


sydra, sandglass, fire devices, electric de- 
vices, and one very ingenious device was 
made from a coconut by one of the girls. 

Near the close of this second unit, the 
interest of the class was such that the 
pupils wanted to give a demonstration for 
their mothers. Committees were appointed, 
mothers invited, and all arrangements were 
made by the pupils. The work of both 
units was to be demonstrated by the build- 
ers. Needless to say these various devices 
were tested and tried out several times be- 
fore the program. They had to pass in- 
spection by the committee of judges set up 
to choose the best which were to be demon- 
strated. These judges were more critical 
than either of the instructors. 

At last the big hour arrived and about 
fifty mothers were present. The program 
proved very successful with unusual in- 
terest on the part of both pupils and 
mothers. Time was given for questions, and 
the answers given by pupils proved their 
understanding of the subject matter. The 
mothers voted this meeting as outstanding 
and interesting. 

The unit on communication has only be- 
gun but indications are that it will be just 
as interesting as the other two and already 
pupils are looking forward to, and planning 
for, another demonstration of their work. 

This experiment has led us to believe 

(Continued on page 46A) 
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LET THEM LEARN ON THE 
MACHINES THEY’LL USE 
TOMORROW 





No. 137 
Foot Squaring Shears 


{ 
an 
wa 


o. 
Adjustable Bar Folder with 
Counter Balance 


I 














o. 
Slip Roll Former 


Give your students 
a practical course in 
SHEET METAL WORKING 


(One of industry’s fastest growing trades) 

A sheet metal shop offers exceptional advantages to both STUDENT and 
SCHOOL. This practical training prepares students to enter one of America’s 
fastest growing trades with'an investment for equipment and materials much 
lower than for many other mechanical courses. 





No. 622 
Deep Throat 
Combination Machine 





Practical training with Pexto machines and tools gives them the advantage 
of working with standard equipment, identical in design and operation with 
that used in commercial ‘sheet metal shops throughout industry. For over a 
century Pexto machines and tools have been the first choice of experienced 
sheet metal workers. 


Lo 
CEES 


No. 1544 
Combination Machine 
Turning, Burring, Wiring 


Many years experience in equipping schools throughout the U. S. and 
foreign countries has qualified Pexto to most advantageously fulfill your 
requirements whether large or small, with latest improved designs. Let us 
show you how much can be done on a limited appropriation in training 
students for one of Industry's fastest growing fields. Bulletin SB-35 pertaining 
to Technical and Vocational Shops, Junior or Senior High School Shops or 
General Shops will be sent on request. 









.— 
THE PECK, STOW & WILCOX COMPANY 


SOUTHINGTON CONNECTICUT 
Since 1785 


No. 0581 
Combination Crimper 
ond Beader 
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Automotive Equipment, Tools, and Supplies 


These maximum lists may be found 
helpful in checking inventories or 
preparing budgets. 


Air Compressor 
a) 3 to 4 cu. ft., with tank, piping, and 
motor 
b) Small portable, 1 cu. ft., with motor 
Aligning Jig —for connecting rods 
Anvil 
a) No. 100 or No. 125 
b) Rim 
Armature Growler and Tester 
Axle Stands 
Battery Equipment 
a) Cell tester, panel type with discharge 
rack 
b) Charger (15-battery size) with rack 
c) Charger (6-battery size) 
d) Gas stove (small) 
e) Lead-burning torches, with gauges and 
piping 
f) Plate racks 
Bench 
a) Electric test, elaborate 
b) Electric test, simple 
c) Work, with vises 


Abrasive —rubstone for cleaning castings in 
foundry 
Alcohol Tester 
Battery 
a) Cell tester, prod type 
b) Cell tester, cadmium 
c) Clips, large 
d) Element pullers 
e) Fillers 
f) Funnels, glass 
g) Hydrometer, acid 
h) Knives 
j) Post builders 
k) Post drills 
1) Post markers 
m) Separator trimmer 
Bits 
a) Expansive 
6b) Ratchet brace 
c) Wood, 3/16 in. to 1 in. 
Bolt Cutter — 24 in. and 36 in. 
Calipers —6 in. inside and outside 
Cans 
a) Oil, 1/3-pt. 
b) 1-gal., gas, safety 
c) 5-gal., gas, safety 
d) 5-gal., kerosene 


e) Waste 
Checks —tool, 1,000, blank 
Chisels 


a) Cape, % in. and %& in. 
b) Cold, % in., % in., % in., 1 in. 
c) Diamond-point 
Combination Squares —12 in. 
Cotter-Pin Extractor 
Dividers — 6 in. and 10 in. 
Drill Sets 
a) 1/32 in. to % in., by 64ths 
b) Y% in. to 1% in., by 32nds 
File Cards 
File Handles — assorted 
Files 





a) Flat bastard, 6 in., 8 in., 10 in., and 12 in. 


d) Work, portable with vise 
Blackboard 
Blowtorches — 1-qt. size 
Bookcase 
Brake 
a) Adjusting stand 
b) Band-lining machine 
Bulletin Board 
Cabinets 
a) Wood or metal, for bolts and supplies 
b) Wood or metal, for filing job sheets and 
correspondence 
Chain Hoist — with overhead trolley and track 
Chairs 
a) Teacher’s 
b) For tables, or with tablet arms 
Crane — portable 
Crankshaft Truing Tool 
Creepers 
Desk — teacher’s 
Drill 
a) Breast 
b) Hand 
c) Electric portable, % in. 
d) Electric portable, % in. 
e) Press, 21 in., with motor and chuck 
Dynamometer — electric 
Forge — with. blower and tools 


Automotive Shop—Small Tools 





b) Half round, 6 in., 8 in., 10 in., and 12 in. 
c) Mill, 6 in., 8 in., 10 in., and 12 in. 
d) Round, 6 in., 8 in., 10 in., and 12 in. 
e) Square, 8 in., 10 in., and 12 in. 
Fire Extinguishers — Pyrene and Acid 
First-Aid Cabinet and Supplies 
Floor Brushes — 18 in. 
Funnels — tin, assorted sizes 
Gauges 
a) Air pressure 
b) Center 
c) Depth 
d) Thread 
e) Thickness 
Glass Cutters 
Goggles 
Grease. Guns — plain and pressure-type 
Hammers 
a) Ball-peen, 4-oz. 
b) Ball-peen, 1%4-lb. 
c) Ball-peen, 2-lb. 
d) Lead 
e) Riveting 
f) Sledge, No. 12 
Ladle 
a) 3 in. bowl 
b) 6 in. bowl 
Lamps — extension, with reels 
Lead Pot — gas 
Magnet Charger 
Meters — volt and ammeter test 
Micrometers 
a) Outside, 0 to 1 in. 
6b) Outside, 2 in. to 3 in. 
c) Outside, 3 in. to 4 in. 
d) Inside, 1% in. to 6 in. 
Molds 
a) Battery nut 
b) Battery post 
c) Battery strap 
d) Burning stick 
e) Lead hammer 





Furnaces — gas 
Grease Dispensers 
Grinder 
a) Cylinder with motor 
b) 8 in., with motor 
c) 12 in., with motor 
Hones — cylinder 
Jacks 
a) Lever, 134-ton 
b) Floor, roller 
Lathe 
a) 11 in. x 4 ft., with motor, chucks, and 
attachments 
b) 16 in. x 6 ft., with motor, chucks, and 
attachments . 
Press 
a) Arbor 
5) .30-ton 
Spray Painting Outfit 
Valve Refacing Machine 
Vulcanizer 
a) Electric steam for tube work 
6) Small, hand 
Welding Outfit — with tanks, gauges, and cut- 
ting torch 
Wheel Alignment 
a) Gauge 
b) Test table 






Oilstone 
Pipe Taps — ¥% in., % in., % in., and ¥% in. 
Pliers 
a) Combination, 6 in. 
b) Flat nose 
c) Round nose 
Pullers 
a) Bearing 
b) Gear 
c) Wheel, hub type 
Punches 
a) Center 
b) Taper pin 
c) Blacksmith 
Putty Knives 
Reamer —splindle bolt 
Reamer Sets 
a) Piston pin, % in. to 1% in. 
6b) Taper pin 
c) Valve seat 
Saws - 
a) Hack, frames, 10 in., adjustable 
b) Hack-saw blades, 18, 20, and 24 teeth 
c) Hand 
Scales 
a) Steel, 6 in., graduated 1/64 and 1/100 in. 
6) Steel, 12 in., graduated 1/32 in. 
Scrapers 
a) Bearing 
b) Carbon 
Screw Drivers 
a) 6 in. and 12 in. 
6b) Small combination 
Screw Extractors 
Scribers 
Snips — tin, 3 in. straight and 3 in., curved 
Soldering Coppers —1-, 2-, and 3-lb. with 
handles 
Spring Spreaders 
Stamps 
a) Figures, 3/16 in. 
b) Letters, 3/16 in. 
(Continued on page 46A) 
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na . on Approximate shop conditions in your classroom by using the tools chosen for assembly line work by leading 

can Fm car manufacturers and used and preferred by professional mechanics everywhere! For 18 years the name Snap-on 
Socket Wrenches has stood as a symbol of uniform, highest tool quality . . . design . . . strength . . . performance on the job 
. - Service. Today this organization represents a specialized knowledge of mechanic tool and wrench require- 

ments without parallel. Avail yourself of the service we can offer you and allow the Snap-on representative who 


’ 
lug. _ pint calls on you a few minutes of your time—Specify Snap-on—Blue-Point tools on your tool requisitions. 


The Most Complete Line of Its Kind 


No matter what type of auto repair or service is being handled 
in your department, you'll find a Snap-on wrench or Blue-Point 
tool that will help your students do a better, more thorough job. 
The various tools illustrated are but a small handful of the 
diversified line we manufacture. In addition to our many series 
of Socket, Boxocket and Open End Wrenches, and Hand Tools, 
we offer you up-to-the-minute special tools of all kinds for easier, 
safer work on the latest model cars of popular makes . . . also 
.a large selection of shop tool equipment. 


A special discount allowed schools where tools are purchased 
for educational purposes only is also one of the reasons why we 
urge you to equip with Snap-on—Blue-Point “matched tools.” 


Show Your Students This Motion Picture 


We have prepared a silent film depicting the production of a 
Snap-on Ratchet Wrench. This picture takes every manufacturing 
operation in sequence and gives a better understanding of the 
many important operations necessary to turn out quality tools 
than an actual visit to our factory could do. The, film contains no 
advertising, and we shall feel privileged to have our representa- 
tive present it before your classes. Please state if your school 
has a 16 mm. projector. 


Write for This Complete Catalog 

Whenever there is a better way to do a job, 
you'll find the answer in this complete tool 
, directory. 16 more pages than ever before... 
everything indexed, easy to find. Address your 
request to the branch nearest you or to Kenosha, 
Wis. You will not be placing yourself under any 
obligation. 





' 606 W. d St. 
St. Loui 2647 Washington" Bivd. 
a} Golden Gate Ave. 





























1012 Jackson St. 
“(Canadian Branches) 
{Sanp-0 on Parion | of Canada, Ltd.) 

940 ras St. Pontrenl.. aa 008 LaGauchetiere St. W. 
.... 1462 Inwood Ave., - 50442 Church St. 

09 S. . wv 1211 Granville St. 
1705 ieee Ave. Winnipeg 80 Lombard St. 
7007 Kelly St. 
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KENOSHA —— WISCONSIN 
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Tap-and-Die Sets 
a) Machine screw 
b) SA.E. % in. to 1 in. 
c) USS. % in. to 1 in. 
Tire Tools 
Tool Kit — metal box or canvas roll, empty 
Twist Drills — (extra sets) selected sizes 


Valve 
a) Grinders (hand) 
b) Spring lifters 
’ Wrenches 
a) 8 in., 10 in., 12 in., and 18 in. 
6) Ignition sets 
c) Pipe, 10 in., 14 in., 16 in., and 18 in. 
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d) Rim socket 

e) Socket sets, large assortment with case 

f) Spark plug 

g) Speed wrenches 

h) Standard end sets, % in. to % in., USS 
and S.A.E. 

j) Valve-tappet wrenches 





Automotive Shop—Materials and Supplies 


Acetylene Gas —in drums, for welding 
Acid 
Alcohol 
Babbitt: 
Bearing Blue 
Bearing Compound 
Bolts 
a) Machine, selected sizes 
b) S.A.E., selected sizes 
c) Stove, flat or round heads. 
sizes 
Brake Juice — ¥%-pt. cans 
Brushes 
a) Paint 
b) Spark-plug 
c) Spoke 
d) Steel 
e) Varnish 
Chamois 
Coil-Spring Assortment 
Copper Tubing 
Cotter Pins — assorted sizes 
Crocus Cloth 
Distilled Water 
Drain Cocks 
Electrolyte 
Emery Cloth — Nos. 00, 0, %, and 1 
Enamel — Auto. Painting 


selected 


Gaskets 7 
a) Copper asbestos 
b) Cork and felt 
c) Flange 
Gasoline 
Grease — cup, cans 
Kerosene 
Keys, Whitney — assorted 
Lacquer — colors 
Lead 
Lubricant — transmission 
Nails and Brads 
Nuts 
a) SAE.,  castellated. 
selected sizes and kinds 
b) USS., square and hexagon. selected sizes 
c) Machine-screw, selected sizes 
d) Wing, selected sizes 
Oil 
a) Cylinder, light, medium. and heavy 
b) 600W 
c) Penetrating 
Oxygen — in drums for lead burning 


square, hexagon, 


Pig Lead 

Piston-Ring Compressors 

Radiator Hose 

Rivets — brake-lining, 5/16 in., % in., and % 
in. long 


Sandpaper — Nos. 00, 0, % and 1 


Screws 
a) Flat-head or round-head, iron or bras» 
selected sizes and kinds 
b) Cap and machine, iron or brass, selecte:! 
sizes and kinds 
Sealing Compound 
Shellac — ¥4-pt. cans 
Shim Stock 
Soapstone 
Solder — bar, wire, or self-fluxing wire 
Soldering Paste 
Spelter — for brazing 
Sponges — Y4-lb. 
Starting Cable 
Tacks and Staples — upholstery 
Tire 
a) Carcass fabric 
6) Cushion stock 
c) Inner-tube repair stock 
d) Patching cement 
e) Patches 
f) Putty 
g) Tread stock 
h) Vulcanizing 
Valve-Grinding Compound — coarse aud fine 
Washers 
a) Lock, assorted sizes 
6) Wrought-iron 
Waste 
Wire — primary and secondary 





(Continued from page 42A) 


that it can be enlarged and we are planning 
to correlate the whole program in the lower 
grades with more activity. A special room 
is being equipped to care for grades three 
and four, and much more activity will be 


introduced into the first and 
second grades as well as the 
kindergartens. This will for 
the most part be done in the 
home rooms. We believe that 
the experiment has given us 
conclusive evidence that our 
four fundamental assumptions 
are well founded. 


ORGANIZATION IN 
THE INDUSTRIAL- 
ARTS LABORATORY 
Harold M. Gray, North- 
east Junior High School, 
Kansas City, Kansas 
‘Every teacher of industrial 
arts today is confronted with 
the problem of so organizing 
his industrial-arts laboratory 
that he may secure the great- 

est efficiency. 

When the so-called manual 
training was taught, there was 
not so great a need for such 
organization. It is needed to- © 


day, however, in order to assist the teacher 
in looking after the large amount of equip- 
ment for which he is held responsible. 
After several years of teaching the sub- 
ject of woodworking, the writer feels that 
the plan of laboratory organization here- 





with described has proved very satisfactory. 


To obtain the greatest efficiency from 


such an organization, the pupils chosen for 
the more responsible positions should be 
those who, in the opinion of the instructor, 
can more nearly do the job with the great- 


est degree of understanding. 








The laboratory superin- 





| Shop Superintendent | 








I 
Asst. Shop Supt. 








(- 








Ss yore | | 


Foreman | 
I 














| Asst. Foreman| 








I Asst. Foreman| 
I 








Toolroom 


Machine 





oe é 
Pinishing Room 
Lumber Room 











tendent must make a definite 
checkup on the work per- 
formed by other members of 
the organization. The assist- 
ant superintendent shares 
this responsibility with his 
chief. It is their duty to see 
that each officer does his 
work efficiently. Officers who 

























































































| | d . 
ot lo not conform with the rules 
7 eman te Treman . . *,* 
L_asst <2. im § a Lass 6 oo __] and duties of their positions 
Toolroom Instructor's desk Finishing room are fired, that is, they are 
Band saw Wash basins ; Lumber room a 
Circular saw Waste basket Lumber racks reduced to the ranks. Boys 
Jig sam Pencil sharpener Glue pot like to hold positions and 
Lathes Window sills Paint and varnish . yi ld 
Drill press Benches cabinets firing is seldom necessary. 
Grinder pow sandpaper Dirty-rag container} There are a foreman and an 
Ploor ° . 
assistant in charge of the 
Cc “Es 1 toolroom and machines. It is 
[___ Display Man | | __ Timekeeper se Librarian __| their duty to check the tool- 
I T T : 
Memieeras Beginning bell Books room and machines at the 





Display shelves 
Bulletin boards 








Clean-up bell 
Lecture and demon- 
stration bells 





Notebooks 





Project designs 


beginning and end of the 
period, to see that everything 











Organization chart for the industrial-arts laboratory (woodworking) 





is clean, that the tools are all 


(Continued on paze 48A) 
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| An OPEN Invitation 
| to School Shop 









Instructors 









ry. . . 
ny Give this ALL-PURPOSE 
for T 
be M = L 
ode/ 2 
or, j d A Ki 
ak Ste Tost — Moto-Tool an ccessory it a 
7 ‘actica 
: _— complete 
ng. accessories for all- 16.50 10 Day FREE TRIAL 
ed around craft-work $23.50. $16.5 
rite on ‘your class work. 
er- Moto-Tool 5; 
I - peeds hundreds of shop jobs—gives Every manual arts instructor is invited to try this 
of WOODWORKING sharpening boys a new fascination for their work. It grinds safe, all-purpose hand tool under his — p na 
z too's, wood carving, inlay work, drills, routs, carves, polishes ete. on all eeapactals. tions—on his own work. If after 10 days you do 
ist- routing, sanding difficult corners. Moto-Tool does jn seconds work that requires hours not feel that Moto-Tool is indispensable—if you 
METAL WORK sharpening tools id di head ton Geade are not completely satisfied with the way it stim- 
es and cutters, filing and grinding \. a «pl . esi rs ie ar eee — the interest of students in their work—send 
: : r 3 foto-Tool is the most the Moto-Tool and accessories back in good con- 
his small jobs, polishing. AUTO universal tool for all major school shop depart t dition 
MECHANICS grinds _ points, Rn ae 
Your authorized requisition or your check will 
see panels ar poet — ‘ piesa Bee ee oz. ie at ee bring this handsome Moto-Tool. Specify ‘wactine 
is parts -to- * . Pp. m. -Too oes precision wo or ruge you want Moto-Tool complete with ; s 7 
his sharpens tools. ELECTRICITY power jobs with equal ease. It features many refine- at $16.50 or with 23 piece “all nesunl subeneane 
vho sharpens tools, drills, grinds, ments which make it advantageous for student use— kit in a highly finished hardwood box at $23.50. 
' polishes, under cuts commutator unit finger grip, chuck lock, snap switch, con- If you de not wish to keep the Mote-Tool your 
iles miea, cleans jacks, and relays ee ee ee ee coleie Guine ‘alur-ces wome See Uae clea. 
ons on construction work in radio. — Plugs in any light socket, A. C. or D. C. attractive Moto-Tool folder giving complete in- 
ra neg — for - ere are thousands now in use. formation on this practical shop machine. 
mounting, ro 6 or change 
electro-type or type, clean type. D H H 
oys GENERAL SHOP drills, grinds, REMEL MANUFACTURING CO., Racine, Wis., U.S.A. 
and cuts, files, polishes, saws, carves, 
engraves, cleans, sharpens, routs, MOTO-TOOL 
sands, all materials. MOTO-TCOL SHAPING TABLE 
an UNIVERSAL STAND This table is used for 
the Both hands are free to manip- ane tee poe -~ 
t is To fully appreciate its value wiate work over the wheel or duet. Te Gite em 
you must actually see and use cutter with the use of this stand. alse b d without th 
,01- Moto-Tool. After an inspection The Mote-Tool can be tipped to stand yy " ‘in * 
the and trial, if you do not find it aay angle by means of a bell auite @ 0 petheanes 
superior to any other machine joint. A hole is provided in the deoth.. Fie gegen 
the of its size and type, you de Cues Se Gees Se Cat. provided = come the 
e 
‘ing a Price $4.50 postpaid table over the work. 
Price $2.50 postpaid 
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(Continued from page 46A) 

in place, and that the machine guards are 
in good order. This foreman should also 
check the boys who draw out tools, or re- 
turn them during the class period. He 
also has charge of the machine-oiling chart, 
and reminds the instructor when it is time 
to oil individual machines. 

Then there are a foreman and an as- 
sistant in charge of the finishing and lum- 








INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


diagram. This wheel is turned one space 
each week, thus giving every boy the op- 
portunity to do a different job. Failure of 
the boy to do his work satisfactorily re- 
sults in his losing a certain number of 
points from his grade. 

The position of the display man is an 
interesting one. At each end of the labora- 
tory is a shelf where projects of a certain 
quality are exhibited. These, of course, 


SANDPAPER 


The names of the pupils are found on the inside wheel together with the number of the 

boy. The inside wheel is turned one section each week, thus giving each boy a different 

job every week. The outside wheel contains the jobs necessary to be done at the end 
of each day. It does not rotate, but remains stationary. 


ber rooms. These rooms are continually 
checked for cleanliness and orderliness. 
This foreman also supervises the boys 
working in these two rooms and makes 
reports of the need for supplies when the 
stock runs low. 

One of the most important things to be 
done in any laboratory is to have it clean 
and orderly at all times, and especially 
so at the end of each class period. The 
clean-up job is in charge of a foreman and 
two assistants. Each of these three has 
charge of a group of jobs which are to be 
done. Each boy in the class has a definite 
job to do according to the work wheel 
that is described in the accompanying 


should have a good arrangement. This is 
one job of the display man. Other jobs 
are the arrangement of matter on the bul- 
letin boards and the cleaning of black- 
boards. 

Every class needs a timekeeper whose 
duty it is to ring the beginning bell, the 
lecture or demonstration bell, and the 
clean-up bell. Each bell must be rung 
on time in order to make for the greatest 
degree of efficiency. One ring of the bell 
indicates time for the class to start work; 
two rings indicate a lecture or demonstra- 
tion; three rings indicate time to clean 
up. 

The librarian has charge of the refer- 
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ence books, pupils’ notebooks, and proj- 
ect designs. He checks these articles out 
to the pupils as they need them, and sees 
that they are returned to their proper 
places before the class leaves the room. 

The accompanying diagrams show how 
the work is assigned to the various pupils. 
This organization setup in the industrial- 
arts laboratory serves two purposes: It 
gives pupils a definite organization which 
is commonly found in industry, and helps 
the teacher with the many things that 
have to be done each day. Through this 
organization, pupils acquire a sense of 
responsibility which prompts them to 
share in the care of the equipment which 
is theirs to use. 


ENRICHING THE ARCHITEC. 
TURAL-DRAWING COURSE 
Harry J. Grashoff, Crane Technical 
High School, Chicago, Illinois 





Thoughts that must underlie the 


process of enriching any course. 





The philosophy upon which most of 
the present courses in beginning architec- 
tural drawing are founded is based on the 
acquisition of a few specific skills and 
techniques, the relative value of which 
is open to criticism. No attempt is made 
to orientate the student in the field of 
architecture, or to correlate the work with 
that of other subjects. No attempt is made 
to awaken a community spirit, or to so- 
cialize the subject in such a way as to 
bring out in the student a critical atti- 
tude on such problems confronting the 
community, state, and nation which have 
a bearing on the subject of architecture. 
In building such a course the following 
factors must be kept in mind and serve 
as a guide for those who are responsible 
for its development: 

1. Orientation 

2. Socialization 

3. Individual differences 

4. Student criticism and evaluation 

5. Correlation with other subjects and 
with life outside of school 

6. Skills and techniques 


Orientation 

By means of teacher talks, slides, and 
other visual materials, library activities, 
and interviews with men in the field, an 
attempt is made to bring before the stu- 
dent the whole field of architecture and its 
relation to social and economic progress. 
He should be made to feel the various 
aspects of ‘the subject through a configura- 

(Continued on page 50A) 
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T WOULD be impossible to com- 
press within these few pages the 
full scope and coverage of the 
products offered and the services 
rendered by the American Type 
Founders. However, we have in- 
cluded the more popular elements 
of school printshop equipment— 
to serve as an indication of the 
completeness with which you are 
able to satisfy all your needs from 
this one reliable source. 

Having devoted 44 years ex- 
clusively to the development and 
creation of printing equipment, we 
are uniquely qualified to counsel 
with you regarding the units best 
suited to the particular needs of 
your school. Efficiency and econ- 
omy will be furthered by this con- 
sultation, rendered without cost 


or obligation. 


Have you a copy of “Why Teach Printing?” 


ll 


















HANDY INDEX OF 
AMERICAN TYPES 


@ Intimate familiarity with type faces . . . both 








modern and time-tested . . . is expedited by 






study of the Handy Index. For the first time, the 











various faces are grouped by style characteristics, 





width and weight. This arrangement facilitates 







comparison of height and set. Over 200 type faces are cross-indexed 





for ready reference. Acopy is yours for the asking. Send for it today. 


FREE ENGINEERING SERVICE 


& Limitations of space or sporadic additions to equipment present problems of 













arrangement on which expert opinion would be welcomed. If you are faced by any 






difficulties in the layout or organization of your printshop, feel free to call upon 






us for suggestions. Our staff of engineers will gladly—and without cost—assist 






in the planning of your department to assure greatest efficiency of operation 






and economy of floor space. A letter of request places them at your disposal. 







Types used: Ultra Bodoni Extra Condensed, Onyx, Kaufmann Script, Bernhard Gothic Family 


AMERICAN TYPE FOUNDERS @ 


200 ELMORA AVENUE : ELIZABETH, N. J. 
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@The modern printshop is equipped for efficiency and 
celerity. Students of printing will become more readily 
adept and more adequately prepared for industrial pur- 
suits when the school shop mirrors actual plant conditions. 
The units on these pages closely approximate those which are stand- 
ard in commercial plants. Many adaptations of these units and a 
number of other composing room needs are available. A detailed de- 
scription of your requirements will be answered with recommendations 
based on 44 years of experience. 


THE AMERICAN Jdedl 


SCHOOL TYPE CABINET 


Two students can set type at the same time at this cabinet, especially 
designed for use in schools. It contains one blank case, 13 California 
job cases and two Wells 2-font cases. Open front gives access to cases 
without disturbing students setting type. Double overhead lead and 
slug rack with room on each side for two 10-Ib. fonts of 2-pt. leads 
and one 25-lb. font of 6-pt. slugs—each 4 to 25 picas (by picas). 
Height from floor to lower edge of working surface, 39 inches. Sub- 
stantially constructed of hardwood with flat varnish finish. 


IMPROVED AMERICAN Sdaudard 
SCHOOL TYPE CABINET 


For high schools and Colleges, it accommodates four students 
working simultaneously —its double-tier working bank top affording 
space for two on each side. Contains two blank cases, two Wells 
2-font cases, and forty full-sized California job cases—44 in all — 
arranged 22 on a side, with a lighting fixture over each tier of cases. 
A handy lead and slug rack is under each working edge. All cases have 
Masonite bottoms and steel cabinet fronts. There is no overhead 
structure to obstruct the instructor’s view. Height to lower edge of 
working surface, 4024 inches. 


Ne. 1 Vandercosok PROOF PRESS 


Accurate, rigid, and accessible, it is an ideal machine for all hand inking 
work within its size (14x18 inch printing surface). A single unsupported 
10-pt. letter will remain standing during the proving and will show 
practically no more impression than a full-size form. Even pressure 
gives equal impression on a small form placed anywhere on the bed. 
The galley-thick bed plate furnished enables forms to be proved on 
galley or slid on the bed of the press. Proofs in color are made pos- 
sible by adding the inexpensive Vandercook Register Device—de- 
scribed on request. Other popular sizes of Vandercooks are, No. O! 


(bed size 15x32), No. 2 (bed size 20x28), No. 3 (bed size 15x20). 
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Doulle - Tier 
WALL TYPE CABINET 


Easy access to all compartments of type cases is permitted by the 
4-inch Hamilton Extension Front feature of this cabinet—which has 
an adjustable lead and slug case and a large working surface—I7 inches 
from front lip to recess. Full-size type cases or large working galleys 
may be placed on this surface without covering any part of the spacing 
materials cases. Made in three sizes: No. 12042-E Steel Cabinet has 
48 standard depth, full-sized California job cases; No. 12042-C Steel 
Cabinet has 38 extra depth, full-sized California job cases; No.2042-E 
Cabinet (wood body with steel top) has 48 standard depth, full-sized 
California job cases. Overhead and overcase light fixtures are optional. 
Double-Tier Wall Type Cabinets are 72% inches wide, 23% inches 
deep and 44 inches high to the working surface. Single-Tier Wall Type 
Cabinets are also made in three models, steel or wood. 





IMPOSING TABLES 


Ideal in size and design for school use ... and including units to 
meet every printshop need. The Reglet Unit will accommodate a 
full No. 3734 font reglet, consisting of 2244 pieces. The Furniture 
Unit with drawer accommodates the No. 3744-A font furniture con- 
sisting of 864 pieces. Both of these units are conveniently located 
on one side of the cabinet. Every American School Imposing Table 
also includes Adjustable Chase Rack Unit for any size C & P Chases 
and Galley Unit for 8%x13 inch galleys, the number depending on the 
size of table. Most popular school sizes 39x31 inches and 51x39 
inches. We recommend steel tops. The two illustrations at the right 


show both sides and both ends of the 51x39 inch table. 





All American School Cabinets are of HAMILTON QUALITY 
CONSTRUCTION. For more than half a century the Hamil- 
ton organization has supplied the Printing Industry with a 
continuously progressive service in efficient design and the 
Highest Quality in Manufacture. Hamilton Built Products 
are your guarantee of the utmost in efficiency and long service: 
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Twenty-four wall charts illustrating proper 


VISUAL AIDS... 






thods of performing the basic operations in printing. Prominently displayed about 























the printshop of your school, they will greatly facilitate training—and eliminate the need for distracting repetition of instruc- 
tions. The plete set illustrates all these points: |. Layout of California Job Case; 2. Parts of a Printing Type; 3. Meas- 
uring Type with a Line Gage; 4. How to Hold a Composing Stick; 5. Testing a Line for Justification; 6. Spaces Used in 
Setting Type; 7. Characters Difficult to Distinguish; 8. How to Read Composed Type; 9. Standard Proof Marks; 10. How 
to Empty a Stickful of Type; 11. How to Hold Type for Distribution; 12. Lining Type with a Rule; 13. Styles and Faces of 
Type; 14. Different Kinds of Indention; 15. How to Piece Out Short Leads; 16. How to Set a Stick for Short Measure; 
17. Proper Way to Place Type in the Stick; 18. Picking Up a Line to Replace in the Stick for Correction; 19. How to Tie 
Up a Page of Type; 20. How to Fasten the Page Cord; 21. Locking Up a Single-Page Form; 22. Locking Up a Four- 
Page Form; 23. Setting Guides and Fenders; 24. Breaking a Form for Color. These charts, printed on ten-ply cardboard, 
IIx!4 inches, are $2 per set. Also availatle in electrotypes 242x316 inches—Nos. | to J8 inclusive $2 each. Nos. 19 to 
24 inclusive (halftones) $3 each. 








Types used: Bernhard Gothics, Kaufmann Bold and Onyx 




















@ Various types of printing, sizes 
of forms and related operations are ,. 
learned readily when your print- 
shop at school is equipped with 
the units illustrated and described on this spread. In 
this section of your printing plant, the student acquires 
an acquaintance with the art of impressing type upon 
paper to produce actual printed matter. With American 
Type Founders equipment your task is made less ardu- 
ous since simplicity and ease of operation are inherent 
in the design and construction of the products we offer 
... only a few of which we have room to include here. 


The Chandler & Price 
NEW SERIES PRESS 
8SxI2Z2 ¢ 10x15 -i2xi8 


Capable of running as high as 2700 impressions an hour, 
the speed of this press can also be moderated to keep 
pace with your most faltering student. Standard equip- 
ment includes single disc, throw-off, depressiblegrippers, 
three semi-steel chases, two wrenches, six roller stocks, 
six roller trucks, crank shaft, and combined gear and 
pinion guard. The range of extra attachments is com- 
plete. Floor space occupied: 47x55 inches. Chase sizes: 
8x12, 10x15 and 12x18 inches. Friction or belt drive. 


The Chandler & Price 


PILOT PRESS 






IT DEVELOPS INDIVIDUAL POWERS 








































An elementary introduction to actual press printing, yet a 
a handy unit to include in your school printshop. This p 
thoroughly efficient little press enables students to run a 
cards, tickets, programs, menus, and other jobs in small s] 
quantities at minimum cost. Quickly made ready, easily a 
handled and surprising in the quality of its printing u 


results. Standard equipment comprises a single disc, 
depressible grippers, one semi-steel chase, and four roller 
trucks. Inside chase size, 64x10 inches. Hand operated. 









Types used: Bernhard Gothic Heavy, Stymie Family, Kaufmann Script, Kaufmann Bold, Stencil 
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American School 
PRESS ROOM CABINET 


A combination cabinet and stock table, it includes ink, 
rag and roller compartments with a drying rack. Contains 
twelve No. 5140 drying frames, 30x30x1) inches each, 
which may be pulled from either side. The ROLLER com- 
partment provides ample room for storing rollers of any 
length up to 31 inches. The INK STORAGE compartment 
has three shelves dividing it into144 inches wide, 12 
inches deep and 714g inches high. Has two metal lined 
compartments for rags (each 7 inches wide, 7% inches 
high and 1044 inches deep) and two shallow drawers — 
one for tools, the other with removable black-enameled 
metal pan and plate glass ink-mixing slab. From floor 
to working top, 40 inches; size of top, 3334x50% inches. 





Simpler Madel 2 36 
VIRKOTYPE MACHINE 


A hand-dusting machine that produces raised printing 
(no-plate ‘“embossing”) inexpensively. Will process a 
sheet up to 10 inches wide. Operates economically and 
produces high grade work on all kinds of paper and 
cardboard without discoloration or distortion, even 
when run by an inexperienced student. While the ink 
is still wet on the printed sheet, a powdered compound 
is applied. The sheet is then placed on the traveling 
conveyor of the heating machine where it is baked 
to produce a raised effect. The operation is simple to 
explain and readily grasped. Also made in larger sizes. 





Keliahle Bench Model 
7 | | 
STEREOTYPER 
This casting machine can easily be introduced into your 
school printshop. Occupying but little space (15x20 
inches and only 18 inches high) it can be operated on 
any bench or table. Yet it has the same style metal 
pot, platen preheating and locking features of larger 
and more expensive models. Produces type-high or 
shell plates without delay. Positive clamps assure quick, 
accurate locking. Built-in electric platen preheating 
units eliminate need for pouring blank casts in advance 
of actual production. Casts up to 8x12 inches. Also 


made in four larger sizes. Other stereotyping equipment 
includes electric drying tables and dry mat humidors. 


This eight-page insert printed on Kelly Presses with ATF Non-Offset Guns 
























































TEACH PRINTING 


eS Complete printshop training 
includes all essential operations— 
from setting of type to cutting and 


binding. On these pages, weconfine 1T DEVELOPS COOPERATION 
ourselves to the barest indication of a huge assortment of 
equipment for the bindery. More detailed information on 
the items listed, plus a complete description of other units 
we have available, will be forwarded promptly on invitation. 
Every need can be met from the stocks maintained in our 
Branches and Selling Agents in twenty-five cities. 


allenge No. 265 


LEVER PAPER CUTTER 


Made in four sizes, the Challenge Lever Paper Cutter is easy to 
operate and thoroughly dependable. Its easy running, six 
spoke clamp wheel allows instant setting to exact measure- 
ments shown on its duplex measuring tape. Permanent accur- 
acy is assured by its adjustable knife-bar gibs. Its strong lever 
is long and scientifically curved — to execute even a heavy cut 
with a minimum of physical effort. No stooping, no bending. 








The New 264, Inch J 
LEVER PAPER CUTTER 


New, modern in design and vitally improved both in appear- 
ance and in operating efficiency. Greater cutting leverage 
is provided by the new type knife-bar linkage. Maximum 
leverage is applied by the operating lever at a height most 
convenient for the student. No reaching or stooping. Has 
new style binder handwheel with finger grips and %& inch 
overhead measuring tape with legible figures. New type back 
gage can be adjusted to keep it always parallel with the knife. 
The knife is 30x4x7/16 inches. 


SAFETY gga 


The moment either hand is removed from 
the Challenge or the Chandler & Price Two- 
Handed Safety Device, the lever will lock 
automatically, stopping the knife from de- 
scending any farther. The steel rod which 
actuates the safety pawl is concealed on the 
inside of the tubular steel lever. Both hand- 
grips at the top of the lever must be de- 
pressed to release the pawl. A Two-Handed 
Safety Device will fit Challenge No. 265 and 
Advance 26%; inch Lever Paper Cutters as 
well as the C&P 26%; inch Craftsman Cutter. 


















































BINDERY TABLE 


Adjustable Height 


Although principally designed for bindery use, this table is 
adaptable to many other services including mailing oper- 
ations. Very rigidly constructed, its top is reinforced by large 
channels spot-welded to the underside— preventing sagging 
under a heavy load. The height may be varied (by inches) 
from 30 to 39 inches. A lower shelf 16 inches wide is useful 
for storage or for twine rack or spindle. Also available with 4 
inch diameter ball-bearing, swivel casters (but without adjust- 
able height feature). Two sizes—occupying floor spaces of 
36x80 inches and 36x96 inches respectively. 








PAPER CUTTER TABLE 


Equipped with two waste-paper trucks, permitting the separ- 
ation of waste into two grades. The full-length lower rail 


Ba ( —™=Ee—Ee————EEEEE 








x<$ prevents the trucks from being pushed beyond the top of the 
= table. When full, these trucks may be wheeled away, having 
four handles (two on each side) and four double-wheel swivel 
casters. Sloping cover swings back for easy unloading. Catches 
on top rail or table hold cover in an open position. Height of 
table is adjustable from standard 36 to 37 inches, 38 or 39 
i] inches. Top is 36x80 inches. Also Stock Forwarding Trucks ‘ 
to and other portable and fixed bindery equipment in a variety 3 
ix of sizes. Especially suited for vocational classes. 
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Vo. 5 Boston WIRE STITCHER 


Easily arranged for saddle or flat stitching, it is singly adjusted to the thickness of 
the work by using a hand lever. Easily operated by foot pedal because of leverage 





ar- adequate for even 4; inch thicknesses. The quality of its stitches is the same as that 
ige produced on power operated machines. Its speed is equal to the operator. Maximum 
im width of saddle-stitched book, 14 inches. Floor space, 23x26 inches. Also power 
stitchers in all sizes for all purposes. 
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© ENGINEERING SERVICE 





The same engineers who have laid out many of the most efficient plants 
in the country are at your disposal for suggestions regarding the arrange- 
ment of your school printshop. Feel free to call upon them and to use 
our 44. years of specialized experience to further the benefits which your 
students may obtain from your instruction in the proper performance 
of modern printing-practice operations. Your letter requesting advice or 
aid will be given prompt attention. 





Types used: Bodoni, Ultra Bodoni and Italic, Kaufmann Bold, Stencil and Typo Upright Bold 
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W: cannot include all the products 
and services awaiting you at the one 
place in the world where all your 
school printshop needs can be filled. 
But we shall welcome your inquiries 
regarding any equipment needed 
to augment or complete your present 
facilities. The teaching of printing 
provides a publicity medium under 
school control which can be one of 
the most powerful weapons at the 
command of school executives. It de- 
velops a spirit of cooperation which 
will prove invaluable to students 
throughout their entire lives. If your 
school has no printshop as yet, by all 
means send for a copy of “WHY 
TEACH PRINTING?” It’s free! 


«x 


Yse our 
ENGINEERING 
SERVICE 


There is absolutely no cost, no obli- 
gation involved in soliciting the aid 
of our staff of skilled engineers. They 
have solved the problems of many of 
the finest school and industrial 
plants in the country. They can—and 
will—readily solve your problems. 


PAS Pp RIN >, 













A PUBLICITY MEDIUM 
UNDER SCHOOL CONTROL 






















only SUGGESTION SHEETS 
f /rom AMERICAN TYPE FOUNDERS | 








Your SCHOOL 
PRINTING PLANT 


EDUCATES students in a subject 
ranking in importance with English and 
Mathematics. Combining mental and ma- 
nipulative work, Printing holds the 
broadest possible appeal to all who study 
this subject which, besides being inextric- 
ably woven into the fabric of daily life, is 
one of the most vital social forces of today. 


STIMULATES an interest in all intra- 


mural activities. The printing of tickets, 
posters, and programs for school theatri- 
cals, dances, and parties fosters a lively 
interest in all such social enterprises 
undertaken by the school in its entirety 
or by certain classes or clubs within its 
membership rosters. 


CREATES an appreciation of sister 
arts by developing the student’s sense of 
balance and proportion... his feeling for 
beauty of line and form... his respect 
for fine craftsmanship. Printing affords 
numberless opportunties for the exercise 
of originality, taste, and judgment. 


PROMULGATES the aims and ideals 


ofyourschooltothe community—through 
making possible the issuance of a school 
publication, directly under the supervi- 
sion and control of the administrative 
faculty. This intelligently directed public- 
ity medium places a powerful weapon for 
good atthecommandof schoolexecutives. 


ACTIVATES progress by bringing the 
student into closer contact with other 
studies: English, History, Geography, 
Mathematics and Art. Printing widens his 
field of knowledge and sharpens his intel- 
lectual faculties. Since it deals with infor- 
mation, Printing has informational value. 


FORMULATES the habits of accu- 


racy, thoroughness, and perseverance — 
qualities which are essential in the pro- 
duction of good printing. These habits, 
acquired in the printshop, will be carried 
forth into the business world where they 
will serve as important contributions to 
eventual and lasting success. 


American Type Founders 


DEPARTMENT OF EDUCATION 


200 ELMORA AVENUE *+ 


Branches: Attanta, Ga., 223 Nelson Street, S. W. » Battmmore, Mp., 109 S. Hanover Street + Boston, Mass., 470 Atlantic Ave. « Burraxo, N. Y., 


ELIZABETH, NEW JERSEY 


Types used: Kaufmann Bold, Ultra Bodoni Extra Condensed, Ultra Bodoni Italic, Bodoni Family 






327 Washington. Street + Cuicaco, ILt., 519 W. Monroe Street + Cincinnati, O., 6th and Sycamore + CLEVELAND, O., 1231 Superior Ave. + Dauzas, TExas, 
600 S. Akard Street +» Denver, Co.o., 1351 Stout Street « Des Moines, Iowa, 924 Grand Ave. + Detrort, Micu., 557 W. Larned Street « Kansas Crry, Mo., 
934 Wyandotte Street + Los ANGELES, CAL., 222 S. Los Angeles Street * MiLwauKEE, Wis.,737 N. Van Buren Street * MINNEAPOLIS, MINN., 421 4th Street, S. 
New York, N. Y., 104 E. 25th Street + PHtLapELPuHIA, Pa., 13th and Cherry Sts. « Prrrspurcu, Pa., 405 Penn Ave.+ PortTLanp, Ore., 121 S.W. Fourth Ave. 


Sr. Louts, Mo., 2135 Pine St.+ San Francisco, Cat.,500 Howard St. + SEATTLE, WasH., Western Ave. and Columbia » Wasuincton, D. C., 1224 H St., N. W. 
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| Printshop Equipment and Supplies 


These maximum lists may be found 
helpful in checking inventories or 
preparing budgets. 


Bellows 
a) Hand, small size 
5) Electric, blower type 
Blackboard — permanent or portable 
Bookcase — for reference books, catalogs, etc., 
sectional preferable 
Brayer — 6 in. or 8 in., for proofing 
Brushes 
a) Bench 
6b) Benzine, No. 1, oval black 
c) Floor 
d) Padding, 1%4 in. wide 
Bulletin Board 
Cabinets 
a) Galley, for double-column, wood or steel, 
four tiers (to be used with typesetting 
machines) 
b) Galley, for 83% in. by 13 in. galleys, 
wood or steel, four tiers 
c) Ink and roller, to accommodate piaten- 
press rollers, wood or steel 
d) Matrix, for use with typesetting machines 
only 
e) Roller, cabinet or rack for cylinder 
rollers 
f) Supply, for leads, slugs, spaces, strip ma- 
terial, with top for lead cutter and miter- 
ing machine 
g) Type, school-type, each to accommodate 
two California cases, job cases, case slides, 
galley slide, and copy holder 
h) Type, complete with 24 full-size Califor- 
nia job cases, with overhead lead-and- 
slug cases, wood 
j) Type, complete with 24 full-size Califor- 
nia job cases, double work bank, wood or 
steel 


k) Wood or metal, for filing class records, 
instruction sheets, etc. 
Cans 
a) Benzine, pint-size 
b) Benzine, 5-gal. size 
c) Kerosene, safety, 1-gal. size 
d) Waste can, fireproof, for rags 
Cases 
a) Blank, full-size, to accommodate %-size 
cases 
b) Border, %4-size, for ornamental borders 
c) Lead and slug, regular-size, to hold labor- 
saving fonts of leads and slugs 
d) Metal furniture, to hold labor-saving 
fonts 
e) Rule, %4-size, for brass rule 
Chairs —teacher’s and tablet-arm 
Chase Racks 
a) For platen presses 
b) For cylinder presses 
hases 


a) For each size of platen press 
6) For cylinder press 
Composing Sticks — 6 in. x 2 in., 8 in. x 2 in., 
12 in. x 2 in., and 18 x 2 in., adjustable 
Cutter 
a) Lead and rule 
b) Paper, lever-type, 20 in., with pedestal. 
Should handle 20 in. x 26 in. sheet 
c) Paper, lever-type, 26 in. or 30 in. 
d) Paper, lever-type, 30 in., with divided 
back gauge 
e) 30 in. to 36 in. power cutter 
Desk —teacher’s, with drawer compartments 


Drying Racks 
a) Combination drying rack and stock table 
_ for’platén presses, 30 trays 
b) Trays, interlocking, for cylinder press 
Folding Bones — for hand folding 
Folding Machine — 20 in. x 26 in. size, 4-fold, 
two parallel and two right-angle folds, 
power 
Furniture — iron, 2 x 4 to 10 x 15 picas 
Galleys — Steel, 834 in. x 13 in., 6% in. x 23% 
in., double column, and 12 in. x 18 in. 
Gauge Pins — spring-tongue 
Glue Pot — electric, 1-qt. size 
Imposing Tables 
a) 12 in. x 18 in., with iron top, including 
reglets and furniture 
b) 24 in. x 36 in., with iron top, complete 
with galley slides, chase rack, reglets, and 
furniture 
c) 36 in. x 48 in., with iron top, complete 
with galley slides, chase rack, reglets, and 
furniture 
d) 39 in. x 63 in., with iron top, complete 
drawers, letter boards, reglets, and furni- 
ture 
Ink Fountains 
a) Short, for 8 x 12, 10 x 15, and 12 x 18 
presses 
b) Long, for 10 x 15, and 12 x 18 presses 
Knives 

a) Overlay, for make-ready 

b) Ink, 6 in. and 8 in. 

c) Ink, 8 in., square end 

Leader Boxes 
Leaders 
a) 6-pt., 8-pt., and 10-pt., fine dot 
6b) 8-pt. and 10-pt. hyphen 
Line Gauges 
a) Metal, brass, or steel 
b) Wood 
Metal Furnace—for recasting and refining 
type metal, used only with typesetting 
machines 
Mitering Machine 
Numbering Machines 
a) For use on presses 
6) Hand machines 
Ornaments 
a) Assorted floral and decorative designs 
b) Border, 6-pt. and 12-pt., decorative 
Perforator 
a) 24 in., foot treadle 
b) 28 in., foot treadle 
Planer 

a) Mallets, hickory or fiber 

b) Proof, maple, with felt bottom 

c) Type, maple, with leather top 

Presses 

a) Cylinder, two-revolution, four-roller, 25 
x 38, complete with variable-speed motor, 
cast rollers, etc. 

b) Platen, 8 x 12, with foot treadle, counter, 
flywheel guard, platen guard, brake, and 
set of cast rollers (motor and treadle com- 
bination if desired) 

c) Platen, 10 x 15, complete with variable- 
speed motor, counter, flywheel guard, 
brake, and set of cast rollers, etc. 

d) Platen, 12 x 18, complete with variable- 
speed motors, counter, flywheel guard, 
platen guard, brake, and set of cast rollers, 
etc. 

e) Proof, 14 x 18, with cabinet 

f) Proof, 20 x 24, with cabinet 

Punch 

a) Foot-power, multiple, with assorted 

punches 


b) Lever, two-die, with assorted punches 
c) Power, multiple, with assorted punches 
(paper drill may be substituted) 


a) Sizes No. 1 and No. 2 
b) Keys, Sizes No. 1 and No. 2 
Rule — plain and brass (fonts to fit quarter 
cases) , 

a) 2-pt., labor-saving, hair-line, side face 

b) 2-pt., labor-saving, 1-pt. side face 

c) 1-pt., labor-saving, 1-pt. face 

d) 2-pt., labor-saving, double face 

Saw Trimmers — pedestal type, with point 
gauge, and raising and lowering table 
Spacing Material 

a) Iron furniture, as selected 

6) Leads, labor-saving, 2-pt. 

c) Leads, 2-ft. strips, 2-pt. 

d) Slugs, labor-saving, 6-pt. 

e) Slugs, 2-ft. strips, 6-pt. 

f) Spaces and quads 

g) Thin spaces, brass and copper, assorted 
sizes, 6 to 8 pt., one size in each box 

Specimen Display Board 

Staple Binder — pedestal-type, foot power 

Stitcher — wire, power, capacity %4 in. or % 
in., flat and saddle-back tables 

Tweezers — 3% in. 

Tympan Paper (with combination holder and 
cutter) 

a) 18 in. 

6b) 38 in., upright, to be used with cylinder 
press only 

Type 

a) Body, lightface — 8 and 10 pt. 

b) Job lightface —6, 8, 10, 12, 14, 18, 24, 
30, 36, and 48 pt. 

c) Job, lightface italics— 8, 10, 12, 14, 18, 
24, and 36 pt. 

d) Job, boldface — 6 and 8 pt.; 12 pt.; No. 
26; 12-pt. No. 27; 12-pt., No. 28; 18-pt., 
No. 30 

e) Job, light copperplate Gothic—6 pt. 
Nos. 1, 2, 3, 4; 12 pt., Nos. 5, 6, 7, 8 

f) Job, condensed title Gothic — 12, 18, 24, 
36, 48, 60, and 72 pt. 

g) Job, text type — 10, 12, 14, 18, and 24 pt. 

h) Job, typewriter type — 12 pt. with spaces 

j) Job, boldface italic—8, 10, 12, 14, 18, 
24, 30 and 36 pt. 

k) Job, heavy copperplate Gothic—6 pt., 
Nos. 21, 22, 23, and 24; 12 pt., No. 25 

1) Wood, condensed Gothic — 8, 12, 15 and 
18 line 

Typesetting Machines 

a) Either linotype or intertype, 2 or 3 maga- 
zines, and molds 

b) Matrices for same, 6-, 8-, 10-, and 12- 
point, as selected 


Supplies 


Benzine or Gasoline —for cleaning type or 
presses 

Bindery Tape — 2 in. wide, brown or black 
Gold Bronze — pale 
Ink 

a) Bond, black, for bond papers 

b) Book, black, for school paper, etc. 

c) Cover, colors as selected 

d) Dryers and compounds, as selected 

e) Halftone, black 

f) Job, colors as selected 

(Continued om page 50A) 
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MARCH etporapo- 
SCHOLASTIC 
MECHANICAL 

DRAWING 
AWARDS CLOSE 


SEND ALL ENTRIES TO 
SCHOLASTIC MAGAZINE, 
CHAMBER OF COMMERCE 
BUILDING, PITTSBURGH, PA. 


Remind your classes that March 
20 is the dead-line for entries— 
and that cash prizes and na- 
tional fame await the winners! 





Student Prizes 
Two sets of prizes for two separate projects 
1 st Prize—$ 25 2 nd Prize—$ 15 31d Prize—$ 10 


Plaque to school for best group of mechanical drawings 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


manufacturing equipment 











It’s not yet too late to write for full details to 
School Bureau, Dept. 128 J-3 


JOSEPH DIXON CRUCIBLE 
Jersey City, N. J. 


COMPANY 
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INSIST UPON 
TOOLS FOR YOUR PRINT SHOP 


Before you buy Print Shop 
Equipment get complete in- 
formation on all labor- 
saving tools and equipment 
manufactured by H. B. 
Rouse & Company. 


More than 36 years of 


for printers has made 
Rouse labor-saving devices 
the standard of the world 
for efficiency and aceuracy. 


Composing Sticks, Miter- 
Machines, and 
Rule Cutters, Composing 





American Lead and Rule Cutters 


Rouse Composing Sticks 


and Make-up Rules, Accu- 
rate Line Gauges, and many 
other Rouse items are = 
an 


able in several sizes 
models _ that 
make selection 
easily possible 
within your 
budget. 


When teaching accuracy 
take no chances with inac- 
curate equipment. Be sure 
by specifying Rouse. Write 
for prices and circulars. 


H. B. ROUSE & COMPANY: 


2212-14 North Wayne Avenue Chicago, Illinois 






Rouse Mitering Machines 





(Continued from page 49A) 
g) Metallic, gold and silver 
h) Process, black, red, yellow, blue 
Kerosene — for cleaning rollers 
Padding Cement 


e) Book, enamel, 25 x 38 — 80, white 
f) Book, machine finish, 25 x 38 — 80, white 
g) Book, eggshell finish, 25 x 38 — 60, white 
h) Cover; as selected, 20 x 26, medium 
j) Card Bristol, fine grade, 22 x 28 — 4-ply, 


0) Strawboard, No. 40 or No. 50 

pb) Tagboard, manila, 24 x 36— 4140 
q) Tympan, to fit presses 

r) Wrapping paper, ’size as selected 
s) Holder for same 


a) Cold white Paste 
b) Hot k) Index Bristol, medium grade, 2544 x 30% . 
a) Bindery 
Paper — 110, white b) Make-ready 


a) Bond, fine grade, 17 x 22 — 20, white 

b) Bond, medium grade, 17 x 22 — 20, white 

c) Bond, sulphite, 17 x 22 — 20, white 

d) Bond, sulphite, 17 x 22— 20, colors as 
selected 


— 140, white 


n) Pressboard, red 


1) Index Bristol, medium grade, 2514 x 30% 


m) Mill Bristol, medium grade, 25%4 x 30% 
— 140, colors as selected 


Twine — cotton, for tying jobs 
Wire Stitching 
a) No. 25 round wire for stitcher 
6) Wire staples, % in. 





(Continued from page 48A) 
tion of the whole. Only in this way can he 


Socialization 


what needs to be done in the direction of 
improving highways, public buildings, 
schools, and homes. 











see the relation of part to part, and part 
to the whole. It is impossible to realize 
this objective if the student is to go blindly 
from plate to plate, developing his tech- 
nique, but little else, as he goes along. 
The realization of objectives can be 
brought about if the procedures are such 
that the interrelation of the classroom, the 
home, the community, and the nation are 
foremost in the minds of those working 
out the course of study. 

The drawing room should be a combina- 
tion of library and laboratory. It should 
be a place where the students can browse 
through books and magazines devoted to 
the field of architecture, while at the same 
time offering to them an opportunity to 
work out problems of community interest. 


Through field activities, interviews, cor- 
respondence, student talks, reports, and 
critical discussions of community problems, 
an attempt is made to socialize the work 
of the classroom. Insofar as is possible, the 
subject of architecture is projected into the 
out-of-school life of the students. 

The first step in socializing the class- 
work will be to create critical discussion 
among the students of the class on topics 
of immediate community interest. The fol- 
lowing can be used as a start: — 

1. Name ten buildings in the community 
which you think are beautiful. 

2. Name ten buildings in your com- 
munity which you think are architectural 
eyesores. 

3. Survey the community and determine 


4. Determine how planning can en- 
hance the beauty of the community. 

With these as a start, as the discussion 
develops, questions and problems will be 
introduced by the students. These ques- 
tions and problems if not answered to the 
satisfaction of the class, should be put 
down for further investigation. These in- 
vestigations can be carried out by small 
committees who will report their findings 
to the class at the next discussion period. 

Scrapbooks should be kept by the stu- 
dents. These can be kept individually or 
in conjunction with one or two other stu- 
dents. The teacher should encourage as 
much as possible the formulation of small 

(Continued om page 52A) 
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These features 


INSURE STRENGTH 
AND LONG LIFE.. 


Top Section, showing 
heavy bolted and giued 
cleat construction. 
Corner and top showing 
back of vise and method 
of attaching. 

Front and back section 
showing construction of 
interchangeable unit cab- 
inet. 

Upper part of steel leg. 
Rigid steel leg bracing. 
Adjustable height cast 
shoe. 

Side and back cross 
bracing. 

Reverse view of upper 
part of steel leg show- 
ing heavy construction. 
Right end cleats and tool 
well construction. 

Tool rack glued and 
bolted to back of top 
frame. 


THE STURDIEST BENCHES EVER MADE 


ment... who want benches that meet every 


You need strength and durability in a 
manual training bench. Only STEEL CON- 
STRUCTION can stand up under long years 
of hard use. That is why we designed the 
new Hamilton-Invincible Steel Manual 
Training Bench. Instructors who want to 
make the most of their equipment invest- 


practical need... 


who insist on strong, 


sturdy, STEEL construction that will stand 


up under abuse... 


such instructors are 


standardizing on the Hamilton-Invincible 
Steel Benches. Send for more information 


on this new bench today. 


A TYPICAL INSTALLATION... 


Here is a modern Manual Training Department equipped with fifteen 
Hamilton-Invincible Steel Work Benches. The students like the 
benches, the instructors like them, and the board of education is 
proud of its investment. 


HAMILTON-INVINCIBLE, INC. 


TWO RIVERS 


Representatives in Principal Cities 


Hamilton-Invincible, Inc., Two Rivers, Wis. 


Send a copy of the new Vocational Furniture Catalog to: 


WISCONSIN 


—-—-—-————~—-—————~— —---+ 


Dept. IA-3-38 
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are a specialty with us. 








study of the envelopes used in your various school de- 
partments. Are they the proper type, style and grade 
for the job? We would be glad to assist in every way 


possible as envelope requirements for school systems 


EVERY SHOP INSTRUCTOR SHOULD-HAVE THIS 
GUIDE OF 


ENVELOPE INFORMATION 


An interesting problem for a class project would be a 


Send for this Envelope Guide — Yours for the asking 


WESTERN STATES ENVELOPE CO. 


Current information covering all envelopes — commer- 
cial, coin, catalog, bankers flap, clasp, collection, baron- 
ial, window and many other styles are illustrated with 


examples to show how costs are computed. 


A New Type Envelope 


This new type envelope 
is guaranteed to eliminate 
gumming and envelope 
printing difficulties. 





1616 West Pierce St. 
Milwaukee, Wis. 











(Continued from page 50A) 
groups for the purpose of working out 
projects such as this. The scrapbooks 
should contain material pertaining to the 
subject of architecture found in newspapers 
and magazines. 

Socialization is the adaptation of the in- 
dividual to his environment. It is the 
writer’s opinion that the aforementioned 
procedures, if properly introduced by a 
dynamic teacher, can be made vital fac- 
tors in the achievement of this fundamental 
aim in education. 


Individual Differences 

There is no subject in the high-school 
curriculum which is more adaptable to the 
individual differences of students than 
drawing. Many of the present courses of 
study are based on logically arranged sub- 
ject matter. One plate must be mastered 
before the student is allowed to proceed 
to the next. No effort is made to connect 
the isolated plates with the subject as a 
whole. The procedure is very much like 
teaching the alphabet by memorizing the 
letters with no thought given to their use 
in building words, sentences, or para- 
graphs. This type of course can provide 
for individual differences in capacity only. 
It does not, however, provide the flexibility 
necessary to deal with a heterogeneous 
student body such as we find in our pres- 


ent-day high schools. A course of study in 
any subject has a twofold purpose; namely, 
to insure the maximum benefit to both the 
individual and to society. This can be ac- 
complished only if the subject has the 
flexibility necessary to adapt itself to the 
varying interests, abilities, and aptitudes 
found in our high schools. 

Individual differences among students in 
a drawing class can be dealt with in the 
following manner: 

1. By committees or small-group activi- 
ties. 

a) Within the prescribed course of study. 

5) In correlation with life activities out- 
side of school. 

2. Point system of grading. 

The committee or small-group technique 
can easily be set up in the drawing class. 
For example, in a class in architectural 
drawing, models of small homes can be 
built and landscaped by groups of three 
or four boys. The plans and elevations 
necessary are drawn by the members of 
the committee, each member being allotted 
a particular job. These drawings are then 
transferred to cardboard and the group to- 
gether construct the model. If one member 
of the group has difficulty, he may call 
the other mémbers together for a consulta- 
tion. In this type of procedure, the poorer 
students are given the easier parts to draw, 
the more difficult parts being given to those 


students who show a decided aptitude for 
the work. In this way we abolish the 
stigma brought on by ability grouping and 
have the advantage of allowing the poor 
students to work along with the brighter. 


Student Criticism and Evaluation 

The importance of student criticism and 
evaluation of the work being done in the 
class, and of critical discussions of activi- 
ties related to the subject, is becoming 
more and more apparent. This type of pro- 
cedure acts as a stimulant to independent 
thinking, and, in developing a critical at- 
titude on the part of the student, is a 
means of motivation. The committee or 
small-group technique is used in developing 
these habits and attitudes. This procedure, 
if well organized, is a timesaver for both 
teacher and student. Its real value, how- 
ever, lies in its development of those con- 
comitant learnings, which to the writer’s 
mind are as important as the development 
of skills and techniques. 

In organizing a class for this type of 
procedure, the instructor should divide the 
group into committees of not less than 
three, and not more than four members. 
If, in the course of their activities, they 
are at a loss as to how to proceed, or if 
their progress is stopped by some difficulty, 
they are to consult the other members of 
their committee. If, after consultation, the 
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DRAFTING 


RG rr 546 pp. 
Building Superintendence ............ 
Estimating Building Costs ............ 


Mechanical Drawing .....................-5+. 114 pp., $1.50 


Advanced Mechanical Drawing (2 Vols.) ....... 183 pp., 2.75 


ee eee 194 pp., 2.15 


GENERAL SHOP — Household Mechanics 


All books will be sent for examination on approval. 


Over 500 authoritative, up-to-date, and teachable texts for the school shop. A few representative titles : 


AUTOMOBILE MECHANICS ELECTRICITY 
Automobile Chassis Servicing ................ 182 pp., $2.00 Practical Electrical Wiring ................... 202 pp., $2.00 
Automobile Friction Clutches ................ 136 pp., 1.35 Farm Wiring for Light and Power ............ 109 pp., 1.10 
Automobile Valve Repair and Bench Work .... 178 pp., 1.85 Fractional-Horsepower Motors ............... 222 pp., 2.20 
BLUEPRINT READING METAL WORK 
Elements of Blueprint Reading............... 65 pp., $1.00 Ornamental Metal Work ..................... 94 pp., $1.25 
Reading Shop Blueprints .................... 136 pp., 1.80 Mixing and Melting Cast Iron ................ 139 pp., 1.50 
Reading Architects’ Blueprints............... 174 pp., 2.45 Green-Sand Molding......................... pp., 1.75 
BUILDING TRADES PRINTING 


OTHER TEXTS COVER: Air Conditioning, Aviation, Commercial Art, Diesel Engines, Forging, Heating and Ventilation, 
Patternmaking, Plumbing, Refrigeration, Salesmanship, Sheet Metal, Toolmaking, Textile, Welding, etc. 


Engraving and Printing Methods ............. 165 pp., 3.00 


$5.80 Progressive Lessons in Printing (40 lessons) .... 134 pp., $1.50 
3.50 
2.75 Fundamentals of Type....................... 133 pp., 1.25 


Radio Fundamentals 
Radio Tubes and Antennas................... 136 pp., 1.50 


SI oo oc ca coca e nies inseaseciones 166 pp., 1.75 


Ask for our complete catalog. 


Ce ns ade 159 pp., $1.50 














INTERNATIONAL 


SCRANTON, PENNSYLVANIA 


TEXTBOOK 


COMPANY 

















difficulty is not cleared up, the committee 
as a whole refers the problems to the in- 
structor. Every plate finished by a student 
must be checked and signed by the mem- 
bers of his committee before it is presented 
to the instructor for final checking. This 
checking of the other student’s work will 
develop a more critical attitude on the part 
of the student toward his own work. The 
instructor acts as a consultant or super- 
visor whose advice is sought when the stu- 
dents find themselves confronted with a 
problem which requires explanation. 


Correlation 

The possibilities of correlating architec- 
tural drawing with other school subjects 
is unlimited. By correspondence with com- 
mercial concerns, reports on related ma- 
terial and library investigations, it can 
make a very decided correlation with the 
English department. By interviewing men 
in the field, by investigating problems in 
community planning, highway traffic, zon- 
ing, and building, it can correlate with the 
social studies. By working out problems in 
home financing and mortgages, it can be 
correlated with the work in the mathematics 
department. By landscaping models built in 
the drawing room, the subject of botany 
can be projected into the class activities. 
Other correlations can be worked out with 
almost any subject. We can go so far as 


to build up an activity program in which 
architecture is the foundation about which 
all subjects can be integrated. It has the 
added advantage of projecting the work 
of the students into their out-of-school life. 


Skills and Techniques 


In building a course of study, skills and 
techniques, while they should not be the 
dominating factor, should not be neglected. 
They are very important in the develop- 
ment of the whole child. Neatness, pride 
of achievement,-and, above all, a knowledge 
of the various operations should be 
stressed. The student, in a course such as 
is here presented, will realize the impor- 
tance and place of skills in his education. 
He will not go about his task blindly, but 
will proceed with a knowledge and under- 
standing of what it is all about. 





Answers to 
Questions 








SHELLAC-MIXING LACQUER 

Q.: In your book, Principles of Mill and 
Paint-Shop Practice, you speak of a “‘shellac- 
mixing lacquer.” I have been unable to find 
any firm that knows anything about this. 
Will you please tell me where I may pur- 
chase this, also name of firm where I may 


obtain chemicals and colors for some of the 
stain formulas in yeur book? — J. B. M. 

A.: Shellac-mixing lacquer has long been 
made by a number of companies. Your local 
dealer can get it from Pratt & Lambert Co. 
of Buffalo, N. Y., or Chicago, Ill., branches; 
or Murphy Varnish Co. of Newark, N. J. 

Dyestuffs can be obtained from Heller and 
Mertz of Newark, N. J., or Central Dyestuff 
and Chemical Co. of New York City. Check 
against the types noted in my book before 
ordering. Chemicals in the quantities needed 
in your work very likely can be had from 
local drug houses. — Ralph G. Waring. 


GRAY FINISH ON FURNITURE 


1012. Q.: Will you kindly let me know 
how to attain the grayish finish on furniture 
which is termed “Monterey” in California? 
If possible, I would like to at least approach 
this finish with such materials as could be 
used by high-school woodworkers. — V E. B. 

A.: I have not seen the finish “Monterey,” 
which is apparently a local color, as it were, 
for it has not come East as yet. However, 
the following schedules will enable you to 
match any gray you may encounter. First 
determine whether the base color is a dilute 
black or blue; or some shade of brown. 

In case the base is a: blue or black, the 
color has been made by using % oz. of 
water-soluble Nigrosine in a gallon of water 
containing 1 oz. of concentrated acetic acid. 
This is applied to the wood samples in vary- 
ing strengths, after diluting with water, 


(Continued on page 54A) 
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Drafting Equipment and Supplies 


These maximum lists may be found 
helpful in checking inventories or 


preparing budgets. 


Adjustable-Curve Ruler 
Beam Compass 
Bench Brushes 
Bizckboard 
a) Permanent or portable 
b) Compass, 15 in., with locking device 


c) Drawing set: T square, straightedge, 
triangle, and protractor 
Blueprint 


a) Frame or machine 
b) Washing trays or washer 
c) Paper tube, air-tight 
d) Drying rack or dryer 
Bookcase 
Cabinet 
a) For filing drawings 
b) For storing drawing boards 
c) For storing drawing instruments 
d) For storing models 
Calipers — 6 in. and 8 in., inside and outside 
Chair — teacher’s 
Desk — teacher’s 


Dividers — proportional 

Drafting machine — and accessories 

Draftsman’s Steel Protractor 

Drawing Boards — large 

Drawing-Board Supports — to be set on or at- 
tached to woodworker’s bench 

Drawing Tables and Stools 

a) For Students 
b) For Teachers 

Ink-Bottle Holder 

Irregular Curves — Nos: 17, 21 and 24, wood, 
rubber, or transparent 

Lettering Angles 

Lettering Pens — assortment of 12 

Level or Transit — builders’ for architectural 
students 

Leveling Rod —for use with the transit 

Machinists’ Combination Set —12 in. 

Marking Pins —for use with measuring tape, 
for architectural students 

Micrometer —1 in., for mechanical-drafting 
students 

Oilstone — 3 in. case 

Pantograph — 21 in. 

Parallel Rules 

Planimeters 

Plumb Bob 


Shears — for trimming blueprints and drawings 
Speed Counter — for mechanical-drafting stu- 
dents 
Steel Scales —12 in. 
Stop Watch — for mechanical-drafting students 
Table 
a) For cutting and trimming drawings and 
blueprints 
b) For disassembling and reassembling ma- 
chine parts and models 
Tapeline 
a) 100 ft. steel, for architectural students 
6b) 50 ft., steel or metallic 
Tool Box —containing 1 machinists’ ‘hammer, 
one 6 in. adjustable wrench, one 6 in. screw 
driver, one 6 in. combination pliers 
Triangles 
a) 30-60-deg. 14 in. transparent 
b) 45-deg. 10 in. transparent 
Triangular Scales — civil engineers’ type, 12 in. 
T Square — adjustable or fixed head, for large 
drawing board or straightedge with paral- 
lel rule attachment for large drawing 
boards 
Wall Charts —lettering, decimal equivalents, 
etc. 
Yardstick 


Drafting—Small Equipment 


To be provided by, or for, each student 
Drawing Board—size to be specified by in- 
structor , 
Drawing Instruments — as specified by instruc- 
tor 


Irregular Curve — Nos. 8 and 13, transparent 
Pencil Compass 

Penholder — for lettering pens 

Pens — assorted, for lettering 

Protractor — not over 5 in. 

Scale — 12 in. architects’, triangular 


Scale Guard 

Slide Rule — 10 in., as specified by instructor 

T Square —to fit drawing board 

Triangles — 30-60-deg., 10 in. transparent, and 
45-deg., 8 in. transparent 


Erasing Shield 
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Drafting Supplies 


| 
i 
; 


Bichromate of Potash — crystals b) , 24 in. x 36 in. Tracing cloth — 36 in. 


ewe A ta 





Paper 
a) Cross-section, 834 in. x 11 in. 


Powder — for tracing cloth 


; Blueprint c) Drawing, 24 in. x 36 in. Van Dyke 
: a) Paper, 36 in. wide d) Isometric, 7 in. x 10 in. a) Fixing salts 
6) Writing fluid e) Tracing, 36 in. b) Paper, 36 in. 


c) Writing fluid 


Drafting — Additional Supplies 


To be provided by, or for, each student 
Erasers 

a) Cleaning 

b) Ink 


c) Pencil 

Ink 
a) Black, waterproof 
b) Colored, if required 


Pencils — drawing, HB, 2H, 3H, 4H, and 6H 
Pencil Pointer Pad 
Thumbtacks 
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letting dry, and then coating with white 
shellac or lacquer. A light sanding with split 
No. 6/0 garnet finishing paper is then used 
to smooth the wood, after which a second 
coat of finish, quite dilute, is given and 
allowed to dry. This is again sanded and if 
the finish carries considerable white, as in 
an open-pored wood like mahogany or walnut, 
it has been filled with a natural silex filler 
which has been bodied up and colored with 
zinc-oxide ground in oil. This is allowed a 
24-hour dry and then waxed off with a light- 
colored wax carrying dry zinc oxide and 
buffing up with a good shoe-polishing brush 
or piece of body Brussels carpet. If the 
color in the pores is not white but a dirty 
buff or gray, then the wax has been “an- 
tiqued” with dry powdered rottenstone. This 
may even be sifted over the waxed job and 
cleaned off with soft rags to get the effect. 


In case the color base is brown, use a 
standard 4-oz. solution of American Walnut 
dyestuff in a gallon of water. Use various 
dilutions of this on the wood samples until 
the base color is matched then proceed as 
given above. Unless one has had considerable 
laboratory or factory color-matching experi- 
ence and can make an accurate guess as to 
the method employed, some procedure as 
outlined above is almost obligatory. In the 
end you will have acquired considerable ex- 
perience and some nice sample panels, for 
future reference, on the backs of which you 
should have taken very good care to make 
accurate notes. — Ralph G. Waring. 


REFINISHING SCHOOL 
FURNITURE 
1013. Q.: We are about to start to re- 
finish all the high-school furniture that was 
damaged by the fire that destroyed the 


Senior High School on the night of Decem- 
ber 12, 1933. We have purchased a rebuilt 
triple-drum sander to be used on all the flat 
surfaces. We are wondering if it would be 
successful to put in the material before using 
a paint remover. Do you think that it would 
be more economical to prepare our own paint 
and varnish remover or to purchase it all 
ready prepared? How can we make our own 
remover? We have also purchased an air gun 
to be used in finishing the furniture with 
lacquer. What type and number of grits 
would you recommend to be used in rubbing 
down the sealer and lacquer? 

A.: For the rebuilt sander it will be 
practical to run the flat stock through with- 
out stripping with varnish remover, provided 
satisfactory suction to remove the dust is 
available. If suction is not provided the 
machine will be more or less useless since 

(Continued on page 58A) 
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fire you 
teaching 
yout students 


the most modern method of making prints? 

















GET THESE FACTS! 


A concise yet complete description 
of the Ozalid Process as compared 
with blueprinting or other direct- 
printing processes, as well as a de- 
tailed description of the ideal unit 
for schools . . . the Ozalid Wickes 
Combined Printer and Developer 
. . « is presented in a new fully- 
illustrated folder which will be sent 
upon request. Simply ask for Folder 
No. 141. 


The Orxzalid “Type 1000” 
Developer with Wickes Printer 


speed of 32 linear inches per 
minute for all Ozalid Ma- 
terials up to and including 42 
inches in width. 
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EXPOSURE —DISSOLVING DEVELOPING CHEMICALS == MONST_ DEVELOPING 
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Vocational training is truly modern 
when the Ozalid Process is used, for 
this advanced method of making 
prints is rapidly replacing blueprint- 
ing and other eer yg ee 
processes throughout every branch 
of industry. 


This constantly-increasing use of the 
zalid Process is due not alone to 
the fact that it saves time in making 
prints, but also to its many exclusive 
advantages and substantial savings, 
extending from the preparation of 
drawings to the use of the prints. 


For example, the exclusive dry-de- 
veloping feature of the Ozalid Pro- 
cess provides . . . for the first time . . . 
a simple and certain method of dupli- 
cating translucent tracings or draw- 
ings on transparent papers and 





cloths, thereby effecting many time- 
saving short cuts in drafting practices 
which are saving industry thousands 
of dollars Ronan 

And the Ozalid Process saves space. 
A complete printing and develop- 
ing unit for school use is approxi- 
mately 68 inches i 22 inches 
wide, and 27 inches high . . . so 
compact and so clean that it can be 
used on a table in the corner of a 
classroom ... a complete print room 
in itself! 

There are no fussy solutions or intri- 
cate baths to prepare . . . no con- 
fusion of tanks or plumbing, no dry- 
ing, no trimming, no waste. Even a 
novice can make perfect Ozalid 
Prints by following a few simple 
printed directions. 

Furthermore, clean, clear, true-to- 
scale Ozalid White Prints are easier 
to read, check, and correct . . . and 
they ‘often prevent the costly errors 
which are caused when details or 
corrections are obscured by a con- 
fusing blue background or by unde- 
pendable developing methods. 


The moderate cost of Ozalid Equip- 
ment should come well within any 
budget; and the operating costs, too, 
are low. nd for complete in- 
formation . . . a descriptive folder, 
samples and prices will be sent 
without cost or obligation. 





OZALID CORPORATION, 354 Fourth Avenue, New York, N. Y. 
Please send a copy of Folder No. 141 with samples of Ozalid White Prints. 
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There is an island in the Mediterranean where 
a hot south wind blows unceasingly and nag- 
gingly for 100 days. Under its persistent lash, 
the inhabitants of this island grow irritable, 
. driven finally to a 


murderous mania. And it is only when the south 


morose, quarrelsome . . 


wind abates that the islanders awaken from 
their hypnotic frenzy. 

Probably more than any of us realize, every 
man is molded and shaped, held down or lifted 
up, by his surroundings . . . by the things he 
sees and hears and touches daily. Particularly, 
the products of high endeavor and fine crafts- 
manship are inspiring and dynamic. They not 
only reveal new horizons to each of us but prove 
that other men have reached these horizons. 

Here is a message that rings clear for the 
student of mechanical drawing who is intent to 
go ahead. Not only does he surround himself 
with the best examples of the work he can find. 
Not only does he make his own work the best he 


DIETZGEN 


World Famous Quality 
DRAFTING INSTRUMENTS 


Dietzgen Drawing Instruments are manufactured 
in a wide array of styles, grades and assort- 
ments to meet the purse and service needs of 
everyone from the beginner to the professional 
draftsman and scientist. Regardless of price, the 


name Dietzgen always identifies a greater value. 


can. But most of all, he takes care to see that 
the drawing set he uses daily is the finest he 
can afford. 

The mere act of choosing between the in- 
ferior and superior stimulates that ‘‘divine dis- 
content’ that leads upward. Fine instruments 
school his hand to the touch of fine things. They 
foster the habit of finished workmanship, give 
him the confidence so essential to mastery. And 
if all else that a man deals with colors and 
shapes his thoughts and his actions, surely fine 
drawing instruments, products of skilled crafts- 
manship as well as the tools of; the creative 
spirit of man, play a tremendous part in helping 


him to lift and then to realize his ambitions. 
EUGENE DIETZGEN CoO. 


Chicago - New York - Pittsburgh - San Francisco - Milwaukee 
Los Angeles - Philadelphia - Washington - New Orleans 















INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


DRAFTING EQUIPMENT 


Drawing Tables and Drafting Room Furniture made 
to specification for school and college. 
Inquiries solicited. 


J 


DRAWING INSTRUMENTS 
DRAWING AND TRACING PAPERS 
TEE SQUARES ... CURVES . . . TRIANGLES 
. SLIDE RULES . . . PROTRACTORS.. . 
WATERPROOF DRAWING INKS 


F. WEBER CoO. 


Established 1853 
DRAWING MATERIALS 


Philadelphia, Pa. 


St. Louis, Mo. 
1710 Chestnut St. 


705 Pine St. 


CATALOGUE SENT ON REQUEST TO TEACHERS 
EVERYWHERE 


DEALERS 


ARTISTS’ MATERIALS 
STUDIO, SCHOOL and DRAFTING ROOM FURNITURE 


Factory Office: 1220 Buttonwood St., Philadelphia, Pa. 
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Baltimore, Md 
227 Park Ave. 





FOR THE PERFECT SCROLL 


Experience is the best teacher. Expe- ~ 
rience has taught us and many teach- 
ers that the perfect Scroll is possible 
only with the Bending Fork—The tool 
used exclusively by all craftsmen. 
Now full forged of Tool Steel dimen- 
sioned for extra strength. 


The Wrot Iron Designers 
541 West 35th Street 


No. 1025A 7oz. Iron 
Worke.s Ham- 


No. 1025B 11 oz. 
Iron Workers 





Art Metal Teachers should consult 
us before making their requisitions. 
We can fill all of their needs in Tools, 
Materials, Jobsheets, Design and 
Textbooks at prices that will appeal. 
Ask for free literature. 


New York, N. Y. 


























(Continued from page 54A) 
the sand rolls will soon become loaded. On 
the first roll use No. 2, on the second use 
No. 1, on the third use No. %, and for 
purposes of real economy, use nothing but 
Adalox grits. Do not use Garnet for this work 
as it will dull and load up too quickly. 

By all means buy a varnish remover as 
made by either Chalmers or Chadeloid, the 
holders of the basic patent for using paraffin 
in the formula. Follow the varnish remover 
with denatured alcohol and steel No. 2, and 
not with gasoline as recommended by the 
makers of most removers. 

For cutting down the lacquer sealer use 
No. 4/0 split garnet finishing and for the 
lacquer cut with No. 6/0 Speed-wet using 
soapy water for the lubricant and finish 
rubbing with clean cotton waste pads wrung 
out of water and dipped in crude petroleum 
oil and FFF pumice stone. For all out-of- 
sight work use a flat lacquer to save need- 
less rubbing. — Ralph G. Waring. 





New Products 


C, Anticipating the need for a single all-purpose 
saw for curved and straight cutting in the school 
shop, J. D. Wallace & Company, 140 S. Cali- 
fornia Ave., Chicago, Ill., has brought out an 
improved 16-in., gear-driven bandsaw. 

This bandsaw is equipped with both cross-cut 
and rip fences, and a special swiveling device in 
the table assembly permits the table to be revolved 


in a horizontal plane 10 degrees in either direc- 
tion. It is operated by means of a convenient 
palm wheel, and the table can be adjusted to 
compensate for any run-out, insuring perfect cuts 
under the most adverse conditions. By means of 
a geared motor head connected to the lower 
drive wheel, the bandsaw can be run at a speed 
of 1,100 r.p.m. Dynamically balanced; and ca- 
pable of high speed, it makes unusually smooth 


16 in. gear-driven bandsaw 


cuts and operates very smoothly and rapidly. 
The bandsaw has 16 in. of capacity between the 
blade and the frame, and 8 in. between the table 
and the upper guide. The working surface is 
illuminated with a built-in lighting fixture, using 


a mill-type lamp and double-duty filament. 

The Wallace Company has prepared an illus- 
trated bulletin on the new bandsaw which it will 
be pleased to send to any school-shop instructor 
upon request. 


(7, The new 9-in. swing lathe, with 1-in. collet 
capacity, just announced by the South Bend 
Lathe Works, South Bend, Ind., is intended for 
the manufacturing plant and the toolroom. It 
is a back-geared, screw-cutting lathe, with all 
engine lathe features. 

The new lathe can be obtained in a variety of 
types, including the underneath-belt motor-driven 


New 9-in. swing lathe 


lathe, the toolroom lathe; the horizontal, ad- 

justable, motor-driven bench lathe; and the 

countershaft-driven lathe. A two-speed motor 

drive provides twelve spindle speeds, ranging from 
(Continued on page 60A) 
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Burghardt’s 
Machine Tool Operation 


’ New Second Edition 


Part I Part II 


The Lathe Drilling Machine 
Shaper and Planer 
Bench Work and Work Milling and Grinding 


at the Forge Machine, Hydraulics, Gears 
$2.25 $2.75 


Te two volumes constitute a practical help in teaching 

machine shop work that has led to their wide use for 17 
years in a variety of trade schools and general high schools, 
The books present the basic elements of machine construction, 
tool grinding, operation, and general shop practice, in a simple, 
understandable way, and in a form that encourages the student 
to do good work, supplements what he may get out of lectures 
and talks, and provides practical guidance and reference helps 


in his shop work. 
Write for further information 


McGRAW-HILL BOOK COMPANY, Ine. 
330 West 42nd Street New York, N. Y. 














VOCATIONAL GUIDANCE 


Up-to-date information on opportunities ewine Eg training 


requirements in the major occupations is indispensa einag 

guidance program. Occupations change so — that a sho 

eves, only two years out of industry, may a beady be out-of- 
te. 


The only complete guide to new information on all occupa- 
tions is the Occupational Index, prepared each month by the 
National Occupational Conference and published twelve times 
a year. Whether you want material on aviation or bookbinding, 
ceramics or cinematography, coal mining or city management, 

‘ou have only to look for the name of the occupation in the 
ccupational Index to find all the latest references on the subject. 


To provide you with this convenience every new book, every 
government publication, and every article in more than 1 
technical and general magazines is examined every month. 
From these are selected all that contain information about earn- 
ings, training requirements, employment opportunities, duties, 
or trends in any occupation. 

The references selected are listed in the Occupational Index 
with full per ag data, to enable you or your librarian to 
find them easily. They are described fully and simply so that you 
can tell what each one contains. Each is indexed under the name 
of every occupation that it describes. . 


The 1937 issues of the Index contained 1115 references on 
300 occupations. Of these 51 were free pamphlets, 45 others 
cost less than a quarter, and 800 cost less thanadollar. - 


If you are purchasing books and pamphlets for your guidance 
library you will save several times the cost of the Index each year 
on your library purchases alone. 


Annual subscription $5.00. Sample copy on request. 


OCCUPATIONAL INDEX 


551 Fifth Avenue New York 














HURRY, 
HURRY, 


HURRY! 


There is still time to win a reputation and 
a Cash Award, but Entries close March 19. 
ENTER NOW! 


PRIZES $100.00 in Cash $60.00 Value in inks 


There are four projects in the Higgins Mechanical Drawing 
and Industrial Design Awards. For each there is a first prize 
of $25.00 and 5 Honorable Mentions, each consisting of a 
set of 12 bottles of Higgins Colored Drawing Inks valued 
at $3.00. 


HIGGINS 


Send coupon for complete rules of the contest 
and full description of awards, as well as helpful 
hints in the use of Higgins Drawing Inks. 


CHAS. M. HIGGINS & CO., INC. 
271 Ninth St., Brooklyn, N. Y. 


Please send me the rules governing participation in the Chas. M. 
Higgins Memorial Awards and Instruction Sheets as checked below: 


(] Pictorial Awards (Free-hand in colored ink or black ink) 
(] Mechanical Drawing and Industrial Design Awards 
Name ee 
Ce 
School 





Drawing Teacher 
Fite tei ene etintcecance 
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he Latest) BOOKS FOR YOUR SCHOOL 


v 
MACHINERY'S HANDBOOK 


The one volume machine designers and builders will con- 
tinue to use throughout their lives. 1592 pages. $6. 


AIR CONDITIONING IN THE HOME 


A new book particularly well adapted for schools. Covers 
principles, equipment, systems, 296 pages. $3. 


Teach Them Hinge 


CABINETS 
CASES 
FURNITURE 
ETC. 


DOORS 
WINDOWS 
FOLDING PARTITIONS 
ETC. 





The invisible hinge, made in 
all sizes, permits unusual and 
pleasing effects. Use and 
teach the modern hinge. 


Strong, durable, non-sagging, 
non-squeaking hinges — 
which, when once installed, 
can be forgotten. 

Such are 


MECHANICAL DRAWING 


Methods used in commercial drafting-rooms, from rough 
sketches to finished drawings. 342 pages. $3. 


GEAR DESIGN SIMPLIFIED 


A book of working rules and formulas; all gear problems 
in simple chart form. 110 charts, 201 drawings. $3. 











INVISIBLE 
HINGES 


Send for 


SHOP MATHEMATICS 


Practical problems from machine shop and toolroom. 
Contains numerous worked-out examples. 
275 pages. $3. 


latest Catalog 


SOSS MANUFACTURING CO. 


ROSELLE, NEW JERSEY 


656 E. FIRST AVENUE 


NEVER SEEN* NEVER HEARD*NEVER TROUBLE 


148 Lafayette St. 





Write for complete book catalogue 


THE INDUSTRIAL PRESS SCHOOL DEPARTMENT 


New York City 
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50 t. 1,400 r.p.m. The quick-change gear model 
cuts screw threads from 2 to 112 per inch, and the 
standard-change gear model cuts threads from 
4 to 112 per inch. Four bed lengths are available. 

This lathe features a heat-treated headstock 
spindle, with all bearing surfaces hardened and 
ground; spindles of special alloy steel, adjustable 
phosphor-bronze bearings; new double-wall apron 
with self-oiling steel gears, and a multiple-disk 
friction clutch. Complete information is available 
upon request. 


Cj, The Yates-American Machine Company, 
Beloit, Wis., has just placed on the market the 
first shaper to be equipped with a tilting table. 
This newest addition to the firm’s “W” line of 
machines for schools and light factory use, has 
inexpensive knife equipment, can be easily set up, 
and operates with a very low power consumption. 

The new type of table makes it easy to cut 
bevels and intricate molding with standard shaper 
knives, and adds much to the versatility of the 
machine. It is equipped with a screw-operated 
outside hold-over fence, and a spring-loaded chip- 
breaker for surfacing operations. The 18 by 19 in. 
heat-treated nickel-alloy table is equipped with a 
friction-free movement for freehand shaping, and 
the table can be raised or lowered on an ac- 
curately ground column. An enclosed drive 
operates a flat fabric belt which minimizes fric- 
tion, noise, and vibration, and insures a speed of 
8,000 to 10,000 r.p.m. The machine is completely 
guarded with every known safety feature. The 
shaper is attractive in appearance and its smooth, 
unbroken surfaces are easy to keep clean. Motors 
of % or % hp. can be supplied and the ma- 
chine can be had in either the bench- or floor- 


Tilting-table shaper 


type model. Complete information is available 
upon request. 
C, Stanley Tools, New Britain, Conn., has an- 


nounced four new Stanley alloy steel nail ham- 
mers, as companion numbers to the “100 plus” 


16-oz., curved-claw hamer, for years the fa- 
vorite of exacting mechanics. 

The new line includes five Stanley ‘100 plus” 
hammers — three with the curved claw, 20-, 16-, 
and 13-o0z. weights; two with straight claws, 20- 
and 16-oz. weights. 

The “100 plus” hammers are of the highest 
quality and are made in five different sizes. The 
heads are made of chrome molybdenum alloy 
steel and are super heat-treated. The Evertite 





New 100 plus hammers 


hickory handles are securely wedged to the heads, 
the heads have bell face, round poll, mirror 
finish, with orange ribs on the neck, and black 
enamel under the claws. 

Complete information is available upon request. 


Ci, Designed specifically to provide a simple, 
solid, dependable unit for industrial arts and 
vocational education shops, a new wood-turning 
lathe developed by the Delta Manufacturing 
Company of Milwaukee offers a number of 
points of interest to schools. 
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SAWMILL 


instructors. 


our specialties. 


Located at 


We invite Instructors 


in operation. 











DIRECT FROM THE 


Particularly one that has its 
own Dry-Kilns, coupled 
with years of experience in 
supplying the most exacting 


T. A. Foley Lumber Co., Inc. 


Plain and Quartered Oak, 
Walnut and Basswood are 
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SANDING IS FUN! 





. . » for students who use 


SKILSAW 


Speeds up student project 
work . . . produces a bet- 
ter finish with much less 
effort. Students enjoy 

SKILSAW SANDER 
and Bench Stand (illustra- 
ted.) Simple—plugs into 
light socket! 


- Actually 3 tools in 1! Use 


it as portable sander, edge 
sander or spindle sander. 
Also for resurfacing blackboards, desks, wood 
trim and stair treads. Thousands in use! 


SKILSAW, Inc. 
Dept. B—3310 ELSTON AVENUE, CHICAGO 


BELT SANDER 


Write for 
complete catalog 


Mill- Dry-Kilns Planing-Mill 


PARIS ILLINOIS 


bring their classes to visit 
our plant and see our Mill 


to 




















The bed, headstock, and tailstock are all rigid, 
heavy, fine-grained iron castings, completely ma- 
chined to provide accuracy and dependability. 
The spindle is carried in two self-sealed New 
Departure ball bearings, which eliminate any 
necessity for lubrication during the’ entire life of 
the bearings. The spindle is hollow, with threaded 
noses at front and rear for chucks and face- 


New Delta Lathe 


plates, and accurately bored for No. 2 Morse 
taper centers. 

The drive is a simple four-speed V-belt ar- 
rangement, which provides maximum simplicity, 
requires minimum attention, and is completely 


dependable. When mounted on a bench four 
speeds are the standard, but when mounted on 
stand as shown in the illustration sixteen speeds 
may also be obtained by a simple countershaft 
arrangement. The headstock is equipped with a 
two-row indexing mechanism, which provides a 
great number of divisions for fluting, dividing, 
and similar work. 

The tool-support base is of an improved design, 
heavy and solid to prevent chatter. It may be 
locked to the bed at any angle by a convenient 
lever located in front. Four- and twelve-inch 
tool rests are furnished. 

The tailstock is of the set-over type, locked 
to the bed by a front lever wrench, which is 
actuated by a convenient ball-end crank handle. 
It is fitted with self-ejecting No. 2 Morse taper 
tail center. 

The lathe can be furnished either as a four- 
speed bench model, as a four-speed floor-stand 
model or as a sixteen-speed floor model, and 
may be equipped with slide rest for occasional 
light metal-turning work. 


(, A new slide arm for portable saws, designed 
to give users of electric handsaws double utility, 
has just been announced by the Porter-Cable Ma- 
chine Company, Syracuse, N. Y. With the new 
slide arm, it takes less than one minute to attach 
a Speedmatic saw. It can be used in any cutting 
opefation and is capable of swinging to any de- 
gree right or left, for mitering, for compound 
mitering, and beveling. The attachment bracket 
can be turned to put the saw in ripping, plough- 
ing, and grooving positions. All adjustments are 
calibrated so that the arm and saw may be locked 
accurately at any setting. 

The slide arm is sturdily constructed for ex- 
treme accuracy and is mounted on a saw table 
17 in. wide and 41 in. long. The outfit takes only 


44 by 31 in. floor space, accommodates a variety 
of Speedmatic saws, and offers to the user the 
advantage of a slide saw for cutting duplicate 
parts, and an electric handsaw for framing and 


Slide arm for portable saws 


other operations. It is adaptable for builders as 
it can be used either in the shop or on the job, 
as a saw table, or as a portable electric handsaw. 

It may be equipped with extra long, round jack- 
shifts to permit the use of dado heads and 
abrasive wheels. When thus equipped, it is useful 
for cutting marble, slate, and composition ma- 
terials. 

Complete information is available upon request. 


(i, The new Special Duty Model N disk sander, 
just developed and placed on the market by 
Skilsaw, Inc., Chicago, Ill., is an important new 
addition to the line of Skilsaw disk sanders. 

This new sander has been produced to provide 
a low-priced, efficient tool for intermittent grind- 

(Continued on page 64A) 
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Electrical-Shop Equipment, Supplies, and Motor 
and Testing Equipment 


These maximum lists may be found 
helpjul in checking inventories or 
preparing budgets. 


Teachers and supervisors may find these 
maximum lists helpful in checking their in- 
ventories or preparing their budgets 

Bench Grinder 

Benches — plain or with drawers, for tools and 
equipment, or with compartments for the 
storing of wiring panels. Preferably they 
should have electrical outlets 

Bits 

a) Auger, % in. to 1 in. by 16ths 

b) Auger, 11/16 in., 18 in. long 

c) Drill, for wood, square shank, % in. to 
4 in., by 16ths 

d) Expansion 

e) Extension, 18 in. 

f) Screw-driver, % in. 

Blackboard — permanent or portable 

Blowtorches —1 qt. size 

Bookcase 

Braces — ratchet-type, 8 in. swing 

Bulletin Board 

Cabinets— wood or metal, for filing class 
records, instruction sheets, drawings, etc. 


Abrasive Cloth — Aluminum oxide. 1, 114, and 
2 in. wide 
Armored Cable 
a) 2-wire, No. 14, single-strip 
b) 3-wire, No. 14, single-strip 
c) Box connectors 
Attachment Plug 
Bar Hangers 
Batteries — dry cells 
Battery Acid — 1.300 
Battery Sealing Compound 
Box Cleats 
Brads —% in., No. 19, and 1% in., No. 16 
Brake Lining —% in. x 2 in. 
Brushes — carbon, for motors and generators 
Burglar Contacts 
a) Open-circuit 
b) Closed-circuit 
Bushings 
,@) Loom, No. 1 and No. 2 
b) “Jiffy” loom No. 2 
Busszers 
Cleats — unglazed porcelain, 2-wire 
Clips —test, with insulators, Universal, Nos. 
22, 23, 24 and 25 
Commutator Cement 
Conduit 
a) Bushings, %4 in., % in., and 1 in. 
b) Box connectors, for flexible 
c) Couplings, for flexible 
d) Lock nuts, % in., % in., and 1 in. 
e) Rigid, % in., % in., and 1 in. 
Condulet 
a) Fillings, % in., LL, LR, and LB 
b) Covers, % in., blank 
Door Openers — mortised 
Fish Paper — .0125 in. thick 
Fixtures — brass-chain, suspension 
Fixture Studs 
Fuses 
a) Plug-type, renewable, 125-volt, 15 amp. 
b) Cartridge-type, renewable, 125-volt, 30 
amp. 


Chairs —teacher’s and tablet-arm 
Compass Saw 
Coil 
a) Spreader 
b) Taper 
c) Winder 
Desk — teacher’s, with drawer compartments 
Drill 
a) Breast 
b) Concrete, % in., % in., % in., 1 in. 
c) Hand 
da) Portable, electric 
e) Twist, 1/32 in. to % in. by 32nds 
Drill Press 
a) Bench, hand or power driven 
b) Heavy, power driven 
Files 
First-Aid Cabinet and Supplies 
Hack Saw 
a) Blades, 10 in., 24-tooth 
b) Frames, adjustable 
Hammers 
a) Claw, 12-oz. 
b) Machinists’, ball-peen 
Hickey — ¥% in. and % in. 
Lathe 
a) Engine, 10 in. or 12 in. swing, 6 ft. or 8 
ft. long 


ry 


Electrical Shop—Supplies 


c) Renewals for plug fuses 
d@) Renewals for cartridge fuses 
Ground Clamps — % in. to 1 in., assorted 
Hickey Grips —¥% in. and % in. 
Lamps 
a) Carbon, 220-volt, 60-watt 
b) Mazda, selected as wattages and voltages 
c) Guards for brass sockets 
Leather Nail Heads 
Lugs — 25- and 50-amp. 
Lumber — 2 in. x 4 in. x 14 ft., No. 1, white 
pine dressed 4 sides 
Molding 
a) Metal 
b) Metal, fittings— crosses, tees, internal 
elbows, junction boxes, switch bases, key- 
less receptacles, snap switches 
c) Wood, 2-wire, with capping 
ad) Wood, 3-wire, with capping 
Nails — roofing 
Nuts — iron, 4-36, 6-32, 8-32, 10-24, 12-24, 
10-32, 14~20 
Outlet Boxes —4 in. square, with one round 
blank cover, and one cover with bushed 
opening 
Pipe Straps — galvanized, % in., % in., % in., 
and 1 in. 
Push Buttons 
a) Return-call, 3-point 
b) Single 
Receptacles 
a) Flush, duplex 
b) Porcelain-cleat, 660-watt, 250-volt 
c) Concealed 
d) Covers 
Rectifiers — Tungar, for charging from 1 to 12, 
6- and 12-volt batteries 
Relays — Dixie 
Resistance Boards — for testing: 
Resistance Units — 125-ohm 
Rheostats 
a) Compression, 275-watt 


b) Speed 
Pliers 
a) Gas, 6% in. and 8 in. 
b) Side-cutting, 6 in. 
Punch — for metal molding 
Punches — assorted 
Reamers 
a) Pipe burring, % in. to 1 in. 
b) Pipe burring, 4 in. to 2 in. 
Rules 
a) 48 in. zigzag 
b) 72 in. zigzag 
Screw Drivers —3 in., 5 in., and 8 in. 
Shears — for cutting metal molding 
Solder Dippers 
Soldering Coppers 
a) Assorted 
b) Electric 
c) Handles 
Stocks and Dies — for pipe threads, 4 in. to 1 
in. 
Vises 
@) Machinists’, 4 in. 
b) Pipe 
Wrenches 
a) Adjustable, 6 in. and 8 in. 
b) Pipe, 10 in., 12 in., and 14 in. 
c) Socket, combination 


6) Field, for shunt and compound motors 
Rosettes — wood 
Rotary Converter —5-kw. capacity, 3-phase 
a.c., 110-volt d.c. 
Screws 
a) Anchors, 8/32, 10/24, 12/24, 14/20 
b) Machine, round-head, 4-36 x % in., 6- 
32 x &% in. 6-32 x % in., 8-32 x %& in, 
8-32 x % in., 8-32 x 1 in., 10-32 x % in., 
10-24 x % in., 10-24 x % in., 10-32 x % 
in., 12-24 x 1 in. 
c) Machine, brass, round-head, 4-36 x %4 
in., 6-32 x % in., 6-32 x % in., 8-32 x % 


in. 
d) Wood, flat-head bright, No. 5 x % in., 
No. 8 x % in., No. 8 x % in., No. 8 x 1 
in., No. 7 x 13%4, No. 8 x 1% in., No. 7 x 2 
e) Wood, round-head blued, No. 7 x 1 in., 
No. 8 x 1% in., No. 10 x 1% in., No. 7 x 2 
Sleeving — No. 1, white; No. 1, blue; and No. 
1, red 
Sockets 
a) Brushed brass-pull-chain, keyless, key 
b) Porcelain, keyless, with caps 
c) Porcelain, key, with caps 
Socket Caps —% in. and % in. bushed 
Solder Wire — 50/50, size No. 10 
Soldering Paste — 2-o0z. cans, noncorrosive 
Soldering Salts —1 oz. cans, noncorrosive “ 
Speed Counters — 0-9999 
Split Knobs — porcelain 
Spring Balances — 0-30 Ib. 
Starting Boxes 
a) For compound motors, various makes 
6b) For shunt-wound, 1 hp., 110-volt 
motors. Overload release 
c) For shunt-wound, 1 h.p., 110-volt motors. 
No voltage release 
d) Starting devices of various makes and 
principles, for 1 h.p.. 3-phase, 220-volt a.c. 
motors 
Storage Batteries — 6-volt 
(Continued on page 64A) 





March, 1938 








SCHOOL SHOP ANNUAL 











Akron, Ohio, 335 South Main St. 
Atlanta, Ga., 187 Spring St., N.W. 


Baltimore, Md., 39 West Lexington St. 


Bangor, Me., 600 Main Street 

Binghamton, N. Y., 19 Chenango St. 

Birmingham, Ala., 600 N. 18th St. 
Federal Street 


Buffalo, N. Y., 1 West Genesee St. 
Butte, Mont., 20 West Granite St. 


ids, Iowa, 203 2nd St., S.E. 


Chattanooga, Tenn., 536 Market St. 
Chicago, Ill., 230 South Clark St. 
Cincinnati, Ohio, 215 West Third St. 
Cleveland, Ohio, 4966 Woodland Ave. 
Columbus, Ohio, 40 South Third St. 
Dallas, Tex., 1801 North Lamar St. 
Davenport, Iowa, 511 Pershing Ave. 


General Electric Company 


General Office: Schenectady, N. Y. 


Des Moines, Iowa, 418 W. 6th Ave. 
Detroit, Mich., 700 Antoinette St. 
Duluth, Minn., 14 W. Superior St. 
El Paso, Tex., 109 N. Oregon St. 
Erie, Pa., 10 E. 12th St. 

Evansville, Ind., 123 N.W. 4th St. 
Fort Wayne, Ind., 1635 Broadway 
Fort Worth, Tex., 408 W. 7th St. 
Grand Rapids, Mich., 148 Monroe 


Ave., N.W. 
Hartford, Conn., 338 Ann Street 
Houston, Tex., 1312 Live Oak St. 
Indianapolis, Ind., 110 N. Illinois St. 


Jackson, Mich., 212 Michigan Ave., W. 


Jacksonville, Fla., 237 W. Forsyth St. 
Kansas City, Mo., 106 W. 14th St. 
Knoxville, Tenn., 602 S. Gay St. 


Los Angeles, Calif., 5201 Santa Fe Ave. 


Louisville, Ky., 455 S. 4th St. 


Sales Offices: Address Nearest Office 








Minneapolis, Minn., 107 S. Sth St. 

Nashville, Tenn., 234 3rd Ave, N. 

Newark, N. J., 744 Broad St. 

New Haven, Conn., 129 Church St. 

New Orleans, La., 837 Gravier St. 

New York, N. Y., 570 Lexington Ave. 

Niagara Falls, N. Y., 201 Falls St. 

— City, Okla., 119 N. Robinson 
treet 


Omaha, Neb., 409 S. 17th St. 
Philadelphia, Pa., 1405 Locust St. 
Phoenix, Ariz., 435 W. Madison St. 
Pine Bluff, Ark., 501 Main St. 
Pittsburgh, Pa., 436 7th Ave. 
Portland, Me., 25 Bedford St. 
Portland, Ore., 621 S.W. Alder St. 
Providence, R. I., 111 Westminister St. 
Richmond, Va., 700 E. Franklin St. 
Rochester, N. Y., 89 East Avenue 
St. Louis, Mo., 112 N. 4th St. 





San Antonio, Tex., 201 Villita St. 
San Francisco, Calif., 235 Montgomery 
Street 
Schenectady, N. Y., 1 River Road 
Seattle, Wash., 821 2nd Ave. 
Spokane, Wash., 421 Riverside Ave. 
Springfield, Ill., 607 E. Adams St. 
Springfield, Mass., 95 State St. 
Syracuse, N. Y., 113 S. Salina St. 
Tacoma, Wash., 1019 Pacific Ave. 
Toledo, Ohio, 420 Madison Ave. 
Tulsa, Okla., 409 S. Boston St. 
Utica, N. Y., 258 Genesee St. 
Washington, D. C., 806 15th St. N.W. 
Waterbury, Conn., 72 W. Liberty St. 
Wichita, Kan., 116 S. Main St. 
Worcester, Mass., 165 Commercial St. 
Youngstown, Ohio, 25 E. Boardman St. 














Dayton, Ohio, 25 North Main St. Memphis, Tenn.; 8 N. 3rd S 
Denver, Colo., 650 17th St. 


Canada: Canadian General Electric Company, Ltd., Toronto 


t. 
Milwaukee, Wis., 940 W. St. Paul Ave. 


Salt Lake City, Utah, 200 S. Main St. 


Hawaii: W. A. Ramsay, Ltd., Honolulu 


Motor Dealers and Lamp Agencies in alf farge cities and towns 
DISTRIBUTOR FOR THE GENERAL ELECTRIC COMPANY OUTSIDE OF THE UNITED STATES AND CANADA 


INTERNATIONAL GENERAL ELECTRIC CO., INC. 


New York, N. Y., 570 Lexington Ave. 


G-E Educational Service 
General Electric engineers will be glad to recommend apparatus 


to meet your special conditions if you will give them details such 
as: Type of course, number of students, laboratory or shop space 
available, money at hand for equipment, etc. Further than this, 
liberal discounts from the regular commercial prices of Company 
products are allowed to educational institutions. For quotations 
on apparatus and further information concerning G-E educational 
service, consult the Educational Specialist at the nearest office of 
the Company. 


The General Electric Company is deeply interested in education, 
as it recognizes that the future welfare of industry, and of the 
country as a whole, depends upon how well the students of today 
are trained for the work of tomorrow. It is the policy of the 
Company to aid the faculty and students of our schools and col- 
leges in every way possible. To this end, Company publications, 
motion-picture films, illustrated lectures, etc., are made generally 
available without charge. 


Shop Projects 


The General Electric Company, in carrying out its educational 
program, has sponsored the preparation and publication of several 
construction projects for 


able for the school shop 
due to the fact that they 
are not merely assembly 
projects but involve a 
certain amount of me- 
chanical dexterity with 
such tools as the lathe, 
drill press, tap and die, 
etc. The projects already 
issued, and _ available 
without charge, cover: 
1) % HP. Single-Phase, 60 cycle, 110 volt motor 

Bulletin GES-909 


2) % HP. Single-Phase, 60 cycle, 110/220 volt motor 
Bulletin GEA-2140A 


3) 3% HP. 3-Phase, 60 cycle, 110 volt motor Bulletin GEA-2138 
4) 250 watt compound-wound D-C generator GEA-2289 


5) 1% kw. 220-110/55 volt, single-phase, air-cooled transformer 
Bulletin GET-569 


Kits for these projects can be purchased from the General Electric 
Company. In addition, complete instructions are given for the 
securing of any equipment that may not be included in the kit. 





Educational Projects. 
% H.P. and % H.P. Motors. 


General Electric Company, Schenectady, N. Y. 


Gen. Sales Office, Schenectady, N. Y. 





Illustrated Lecture Service 


General Electric Motion Pictures are available without charge to 
educational institutions. They are particularly valuable to schools 
and colleges, as they enable the student and teacher to keep in- 
formed on all important developments in the electrical field. 
Complete information is available in publication GES-402C. 


In general the General Electric Company recommends standard 
apparatus for laboratory instruction. It is recognized, however, that 
. because of its size, cost, and the 
power required for operation, 
much commercial apparatus can- 
not be used in the laboratories 
of engineering schools and col- 
leges. For this reason, the 
General Electric Company has 
given especial attention to 
the selection for educational 
use of such-standard appa- 
ratus as is of suitable size 
and which will illustrate 
fundamental principles of 
design and construction as 
well as acceptable com- 
mercial practice. 

















Where standard appara- 
tus is not suitable, the 
General Electric Company has not 
hesitated to design special apparatus for 
the electrical laboratory and shop. Among 
such special equipment may be mentioned the switchboards both 
for engineering and physics laboratories, special industrial control 
panels for A-C. and D-C. service, the AHI synchronous motor (or 
generator), and the 5 kw. rotary converter. 
Thus the student is given an opportunity, while becoming familiar 
with the underlying principles of electrical engineering, to become 
acquainted with actual construction details. Bulletin GEA-1185B 
which has been recently revised, illustrates and describes G-E ap- 
paratus particularly adapted for laboratory use. 

Electrical Laboratory and Shop Equipment 
When deciding on the equipment for an electrical shop or labora- 
tory, Bulletin GEB-62A will be particularly useful. In this booklet 
will be found listed in six different groups, equipment to meet a 
wide range of requirements. For the elementary courses a few of 
the more important types of machines are recommended, together 
with control apparatus, measuring instruments, and certain ma- 
chine tools which should be in every electrical shop. For more 
advanced work, or as funds become available, equipment from 
other groups may be added to provide well balanced laboratory 
equipment which will permit a wide range of experiments. 

In addition to listing the equipment, this booklet discusses briefly 
the several items, explaining why they have been selected and the 
use to which they may be put in the laboratory. 














64A 


(Continued from page 62A) 
Switch 
a) Battery, 4-point 
b) Bases, porcelain, for 10-amp. switches 
c) Boxes, 23% in. deep 
d) Entrance, safety, 2-pole, 30-amp., with 
2-branch lighting circuits 
e) Entrance, safety, 3-pole, 30-amp., 250- 
volt 
f) Flush, push-button, S.P., D.P., 3-way, 4- 
way 
g) Surface, S1, S3, and S4 
h) Knife, type A, D.PS.T., DP.D.T., 
S.P.S.T., and S.P.D.T. 
j) Surface, snap, electrolier 
k) Surface, snap, $.P.D.P., 3-way, 4-way 
Switchboard — as required 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Tacks — double-pointed No. 10 
Tape 
a) Friction, 14-lb. rolls 
b) Rubber, 34-Ib. rolls 
Telegraph Sets — including sounders, keys, and 
relays 
Telephones 
a) Complete bridging, independent phones 
6b) Couch vestibule telephones 
c) Receivers, transmitters, induction coils, 
condensers, and bridging switch hooks 
Transformers 
a) Bell-ringing, 6-, 8-, 14-volt 
b) Single-phase, 110-220-volt, S.K.V.A. 
Tubes — porcelain, 5/16 in. x 3 in., 5/16 in. x 
5 in., and 5/16 in. x 10 in. 
Tubing — flexible nonmetallic, %4 in. and % in. 
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Washers 
a) Iron, % in. and % in. 
6) Brass, % in. and % in. 
Wire 
a) Annunciator No. 18 or No. 20 
b) Fixture, No. 18, single yellow, with 
marker 
c) Rubber covered, solid copper, No. 10, 
black 
d) No. 10, white 
e) No. 14, black 
f) No. 14, white _ 
g) Rubber covered, No. 16, brewery cord 
h) No. 18, lamp cord, green and yellow 
j) S.C.C. copper magnet, enameled, sizes 
Nos. 16 to 26 inclusive 


Electrical Shop— Motor and Testing Equipment 


Annunciators 
a) Automatic needle-drop 
b) Gravity-drop 
c) Manual needle-drop 
Armatures — burnt-out, for repairing 
Battery Charger — commercial 
Circuit Breakers 
a) Air, single-pole, overload, 25-amp., 550- 
volt 
b) Air, single-pole, underload, 15-amp., 550- 
volt 
Controllers 
a) For multiple-speed motor 
b) For 1-h.p., 110-volt series motors 
Generators 
a) Motor-generator set, 10-h.p., to supply 
110-volt d.c. for testing purposes, battery 
charging, etc. 
b) Generator, 6-volt d.c., coupled to an a.c. 
motor for 6-volt circuit testing 
c) Auto generators of different makes 


Gravity Cells 
Magnets — testing, 10,000-ohm 
Meters 
a) Ammeter, standard, 60-amp., a.c. 
b) Ammeter, standard, 60 amp., d.c. 
c) Ammeter, student, 60-amp., a.c. 
d) Ammeter, student, 60-amp., d.c. 
¢) Voltmeter, standard, 0-10-volt, d.c. 
f) Voltmeter, standard, 110—220-volt, d.c.- 
Se. 
g) Voltmeter, standard, 125-volt, a.c. 
kh) Voltmeter, standard, 125-volt, d.c. 
j) Voltmeter, student, 110-volt, d.c. 
k) Voltmeter, student, 110-volt, a.c. 
1) Wattmeter, standard, 110-220-volt, 30- 
60-amp., d.c.-a.c. 
m) Wattmeter, student, 110-220-volt, 30- 
amp., a.c.-d.c. 
n) Watt-hour meter, 125-volt, 5 amp., a.c., 
single-phase, various makes 


Motors 

a) Auto starter, different makes 

6) Burnt-out, fractional h.p., 110-volt, 60 
cycle, for repairing 

c) Compound, 1-h.p., 110-volt, d.c. 

ad) Multiple-speed, 1-h.p., 3-phase, 220-volt 

e) Series, 1-h.p., 110-volt, d.c. 

f) Shunt, 1-h.p., 110-volt, d.c. . 

g) Split-phase and repulsive, a.c., 110-volt, 
single-phase, assorted 

h) Split-phase induction motors, fractional 
h.p., 110-volt, 60-cycle, different makes 

j) 3-phase, 1 h.p., a.c., 220-volt, various 
makes 

k) 3-phase, 2 h.p., 220-volt, a.c., various 
makes 

lt) Universal, fractional h.p., 110-volt, differ- 
ent makes 

m) Universal, variable-speed, %4 h.p. 

Platform Scale — 100-lb. capacity 





(Continued from page 61A) 

ing of light welds, for sanding in repairwork, for 
smoothing fractures in cast-metal frames, for 
automobile repairwork, and for removing stencils 
and labels from barrels and shipping cases. 

The Model N disk sander, like similar models, 
has a perfectly balanced streamlined body which 
makes it easy to handle and control. It is amply 
powered for fast grinding and sanding and for 


Model N disk sander 


use with wire wheel brushes in cleaning metal 
surfaces. Straight-line ventilation assures a cool- 
running tool, and an efficient air filter protects the 
commutator and motor from abrasive dust and 
dirt. 

The disk sander is equipped with high-grade 
ball bearings, weighs only 10% lbs. and sells at a 
reasonably low price. Complete information is 
available upon request. 


(, The J. D. Wallace Company, 140 S. Cali- 
fornia Ave., Chicago, Ill., has announced the addi- 
tion of its new 66-B gap-bed lathe, to the other 
types of lathes which they are manufacturing. 

This new lathe, which is equipped with an 
1,800 r.p.m. direct-drive motor, is especially suited 
for small bench turnings. It provides extra turn- 
ing equipment at a moderate cost, and makes it 


66-B gap-bed lathe 


possible to handle the great majority of work 
in turning found in the school shop. It is capable 
of turning work 5 in. in diameter over the tool 
rests, 7 in. over the standard bed, and 12-in. 
faceplate work over the gap bed. 

The Wallace 66-B lathe is equipped with ac- 
cessories that are interchangeable with those used 
on the No. 46 multispeed and the No. 66 single- 
speed lathe. This sturdy little lathe is intended 
primarily for benchwork, although a cast-iron 
stand also may be obtained with it. 

Complete information is available upon request. 


qj, A distinctive new type of pressure-measuring 

wrench, the “Torqometer,” has been announced 
by Snap-on-Tools Corporation, Kenosha, Wis. 
The new device, which has no springs, permits 
pressure readings by an entirely new principle 
and insures complete accuracy. 

The “Torqometer” head is designed to take 
any %4-in. square-drive socket or extension handle. 
Adaptor plugs fit this tool to sockets or extensions 
of other sizes and the entire tool is chromium 


plated and fitted with a cushioned handle for 
comfortable, no-slip hand grip and resiliency. 
The Snap-on’s “Torqometer” is especially suit- 
able for replacing cylinder heads, as it enables 
the mechanic to tighten head studs to uni- 
form tension, thereby minimizing cylinder block 
distortion. It is also valuable for tightening main 
bearings, manifold bolts, spark plugs, axle nuts, 


Torqometer 


drive-shaft pinions, brake-drum bolts, clutch 
assembly, and body bolts. 
Complete information is available to any 


school-shop instructor upon request. 


(, Universal grinding machines are basically tool- 
room equipment and, therefore, an ability to 
produce the best grade of finish and a high de- 
gree of accuracy are fundamental requirements. 
All of the elements of flexibility, ease of operation, 
and rigidity are embodied in the new Cincinnati 
Universal grinding machines, just placed on the 
(Continued on page 67A) 
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TRAIN THE YOUNGER GENERATION 
IN PRECISION 


with “the world’s 
standards 


of accuracy” 


Mopbet 540—Ideal miniature portable 
6-range D.C. Volt-ammeter. Cannot 
“burn-out.” Independent replaceable 
fuses protect each of the three current 
and three potential ranges. Compact 
Bakelite case. Mirror scale. Range 
changing switch. Precision type pock- 
et size instrument. Reasonably priced. 


Foot-CanpLte Meter—Model 614 
measures light intensities directly 
* in foot-candles. Completely self- 
contained. Easy to use as a Volt- 
meter.“Human-error” eliminated. 
A practical instrument for schools. 


“Junior” LingE—A complete line of 


Puortronic Cett — Model 594, dry 
type—simple in design—a marked 
advance in light sensitive cells. Cur- 
rent output about 1.4 micro-amperes 
per foot-candle, Unlimited life. Uses 
no battery, no amplifier. 


Mopet 45 — Portable D.C. Am- 
meters and Voltmeters. Perma- 
nent magnet movable coil type, 





portable AC and DC test instruments 
of high accuracy . . . small size... 
low cost. Furnished in sturdy, Bake- 
lite cases . . . with knife-edged point- 
ers and mirror scales. 


Give students that feeling of confidence which 
comes from using Weston Instruments. Give your- 
self the satisfaction of purchasing instruments 
which are recognized the world over as standards 
of accuracy —a truly sound investment, combining 
long life and minimized servicing as Westons do. 
éston is continually pioneering in the art, 
developing new instruments to meet the ever- 
changing conditions. Outstanding among the re- 
cent contributions is the Weston *PHOTRONIC Cell. 
This photo-electric cell is of an advanced type. 

It is radically different in design, simpler, and 
reduces the cost of application, primarily because 
it ds a miniature power plant which converts 
light energy. into djectrical energy. No outside 


*pnorronic—a registered trade- 

mark designating the photo- 
electric cells and photo-electric 
devices manufactured exclu- 
sively by the Weston Elec- 
trical I Corporati 





WE STON 


for general testing. Shielded from 
the effects of external magnetic 
fields. Accuracy within 4% of 1%. 


source of potential is needed to operate instru- 
ments or relays. Throughout the Weston line, 
from this new PHOTRONIC Cell to the widely used 
miniature 314” instruments, exacting standards of 
craftsmanship prevail. The reliable performance 
resulting from Weston precision manufacture 
teaches a valuable lesson to the student of science. 
For this reason, Weston Instruments are the pre- 
ferred equipment in schools and colleges. 

There is a Weston instrument for every elec- 
trical testing requirement. Write for your copy of 
latest catalog, containing descriptive information 
and prices of the hundreds of models — many 
range combinations. Weston Electrical Instrument 
Corp., 595 Frelinghuysen Avenue, Newark, N. J. 


Lumens 
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ART METAL 


and 


JEWELRY 
WORK 


EQUIPMENTS 
and SUPPLIES 





We make a specialty of equipping and supplying 
schools, clubs and summer camps for this work and 
carry all kinds of materials used, including gold, 
silver, copper, brass, pewter aluminum and nickel 
silver, in sheet and wire form, and semi-precious 
stones. 

**Rose’’ anvils and hammers. 


The first to be used in school work. Beware of inferior 
substitutes. Specify ‘‘Rose’’ when ordering. 


We take pride in our reputation for service. No order or request 
too small to receive our prompt and careful attention. 


Our Brochure ‘The Metal Crafts’ is full of helpful suggestions’ 
ae. ry sent free. Subscription price for three issues, 50c’ 

$1.00 for our new portfolio of 20 plates. ‘Things in Metal’ 
ae 350 designs. 


Our catalog R will be sent free to shop and craft teachers = 
application if position is stated. To others it will be 25c. ll 
credit given on first order amounting to $5.00. 


Metal Crafts Supply Co. 
37 Aborn St., Providence, R. I. 
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UNIVERSITY OF MINNESOTA 


DEPARTMENT OF INDUSTRIAL EDUCATION 
COLLEGE OF EDUCATION 





1938 SUMMER QUARTER 
June 13 — July 23 July 25 — August 27 





@ Opportunities for Graduate Work 
Four-year Curriculum, B. S. Degree 
Excellent Library Facilities 
Industrial Arts and Smith-Hughes Work 
Unexcelled Recreational Program 
Wide Range of Manipulative Courses 
Co-operative Agreement with Dunwoody 

Institute 
M. A. with and without Thesis 


Correspondence, particularly that concerning credit transfer 
and graduate programs, should be addressed to Professor 
Homer J. Smith, 222 Burton Hall. Copy of curriculum and 
mimeographed statement about shop and drawing courses 
will be sent upon request. 


The Summer Quarter Bulletin will be supplied by the Director 
of Summer Sessions, 258 Administration Building. 


UNIVERSITY OF MINNESOTA 


Minneapolis, Minnesota 




















New Textbooks 


Examine Them FREE 


The following new texts have been especially 
prepared for school use. An examination 
will convince you of their suitability to your 
classroom needs. Any books sent for 30 days 
ON APPROVAL inspection subject to our 
educational discount if retained. 


Sheet Metal Work - Neubecker - $2.50 
Elements of Electricity-Esty and Millikan = 2.00 
Freehand and Perspective Drawing 

Everett Lawrence = 1,50 


High Speed Diesel E ines-Morrison - - 2.50 
Air Conditioning-Insulation-Dalzell - = 2.50 
Machine Shop Operation (260 Job Tickets) 
Barritt - - - = 5.00 
. Engines-O eration and Maintenance 
Hea uty rrison ~ ~ = 2.25 
Diesel lectric Plants-Kates - * = 2.00 
Carpentry- Townsend - =- 2.00 
Furnaces and Unit Heaters-Dalzell - = 3.00 


Bookkeeping For Personal and Business 
Use-Credit 2.25 
Architectural Drawing and Detailing-Dalzell 2.00 


Sesceceeeeseneeeses: (TEAR OFF HERE AND MAIL TO US) (seeeeeeeesesaae 


AMERICAN TECHNICAL SOCIETY 

Drexel Ave., at 58th St., Chicago, Dept. HS 55 

Please send the following texts for 30 days ON APPROVAL examination. 
I will either return them at the end of that time or remit less your edu- 
cational discount. 





Name 








Address 











The Pennsylvania 
State College 


Summer Sessions 


Trade and Industrial Education 


and 
Industrial Arts Education 
Courses leading to Doctoral, Masters and 
Baccalaureate Degrees. 
Inter-Session—June 7, 13, or 20 to June 24 
Main Session—June 27 to August 5 
Post-Session —August 8 to 12, 19 or 26 


Cool, delightful mountain surroundings. 
Special and comprehensive catalogues sent on request. 
Director of Summer Sessions 
THE PENNSYLVANIA STATE COLLEGE 
State College, Pennsylvania 




















BRAODLE? 


POLYTECHNIC INSTITUTE 
PEORIA, ILLINOIS 





JUNE 13 — JULY 22 — JULY 25 — AUGUST 26 


Courses for Teachers of Industrial Arts, Coaching, 


A Symposium on Industrial Arts in Modern Edu- 


DIRECTOR OF THE SUMMER SESSION 








1938 SUMMER SESSION _ 


Commercial, Home Economics, Music. 


cation by Five Noted Guest Instructors. 
Catalog upon request 


ALBERT F. SIEPERT 
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OREGON STATE COLLEGE 


SCHOOL SHOP ANNUAL 


SUMMER SESSION, JUNE 20 to JULY 29 
SECOND SESSION, AUG. 1 to SEPT. 2 


A COOL WESTERN SUMMER SCHOOL WHERE THE MOUNTAINS MEET THE SEA — Formal a & scenic 


surroun 


with the Pacific beaches two hours away and with week-end trips to the Cascade Mountains, Crater La 
Caves, Cascade Lava Beds, and the Columbia River i 


ighway. 


e, Oregon 


GRADUATE AND UNDERGRADUATE work in Industrial Arts and Vocational Education, with a splen- 
did physical plant, a resident staff of competently trained men, and guest professors of national prominence. 


Courses include Drafting; Freehand Drawing and Design; Elementary and Advanced 
Fibre Furniture Weaving; 
Furniture Construction; Wood-craft and Carving; Metal-craft; Metal 
Spinning; Leather-craft; Recreational Handcraft (embracing the newer materials 
Wood and Metal Finishing; 


Woodwork; Wood Turning; 


Design ; 


for shop teachers and directors of “‘club”’ work); 


Forging; Gas and Electric Welding; Ornamental Iron Work; 
3 Methods and Materials 


2 Back 





Foundry; Machine Shop Practice; A 
in Industrial Arts; Trade Analysis. 


Millwork; Furniture 


Education; 


Brass and Alloy 


Pictorial and Graphic Teaching Aids; 
Organization and Administration of Visual Instruction; Supervision of Industrial 
History of Manual and Industrial Education; 
Vocational Classes; Policies and Procedures in Supervision of Apprentices; Em- 
ployer-Employee Relations; Philosophy of Vocational Education; Administration 
of Vocational Education; Industrial Education and Changing Conditions; Voca- 


Construction and Use of Visual Aids; 


Methods of Teaching 





lt ; Ss ‘ 


Special Studies and Graduate Thesis. 





tional Guid and C 


a 4 ry 





Also full p in 


» home economics, general subjects. 


a 
The student may plan a program which will lead through successive summers to the bachelor’s or master’s degree. Approved 





programs carrying the r 


either a Special or a Generat Secondary Credential. Correspondence invited. 


Address: 


Authorized by State Board of Higher Education. 


Department of Industrial Education, 


Oregon State College, 


dation of Oregon State College are accepted by all state departments of education for 


Corvallis, Oregon 





(Continued from page 64A) 
market by the Cincinnati Milling Machine and 
Cincinnati Grinders, Inc., Cincinnati, Ohio. 

The design of this new grinding machine is 
similar to that used for the Cincinnati Roll and 
Plain Self-Contained Grinders. A small motor on 
the wheel-head unit draws oil from a built-in 
reservoir and pumps it through a filter and then 
to the bearings; the bearings are of the multiple- 
shoe type, protected against oil leaking or dirt; 
a motor mounted on the wheel-head unit drives 
the grinding wheel spindle through the medium 
of multiple V belts; and a standard, fixed 
internal attachment is driven by the same motor. 

Power is transmitted from the motor to the 
faceplate through the medium of V belts and 
silent chain. A 3%-h.p. variable speed motor, 
mounted on a _ vibration-absorbing shelf-type 


bracket, drives the headstock unit. The unit may 
be swiveled through an angle of 150 deg. for 
face and angle grinding, and any speed, ranging 
from 60 to 240 r.p.m., is available by adjusting 
the rheostat handily placed near the operator’s 
working position. 

The machine has built-in electrical controls, 
control buttons built into compact units, me- 
chanical operating controls grouped in front of 
the bed, a wheel-head unit with accurate adjust- 
ment of the wheel to the work, a footstock with 
combination screw and quick-acting lever for 
moving the center in or out, a bracket for tru- 
ing tool, and a coolant pump, with a %-hp. 
motor-driven unit, capable of delivering fifteen 
gallons per minute. Automatic starting and stop- 
ping of the coolant flow is available through the 
turn of a selector switch in front of the bed. The 
machine is arranged for either a fixed or a swing- 
ing-frame, internal-grinding attachment. The fixed 
attachment is supplied as standard equipment 
and can be quickly set up by moving the wheel 
head back on its base and mounting the attach- 


4 . ment on the flat surface exposed. 


Universal grinding machine 


School-shop instructors who are interested may 
obtain a copy of the new circular No. G-414, 
which is available upon request. 


(, The Lufkin Rule Company, Saginaw, Mich., 
has just placed on the market a new tool called 
a master planer and shaper gauge, which, while 
suitable for general use as a planer gauge, also 
will serve many additional uses. 

The new master tool is suited for many jobs 
beyond the limits of other planer gauges, due to 
its new features and superior construction. When 
used as a planer gauge, it facilitates adjusting 
the depth of first cut, and for setting tools for 


other cuts. With the extension, tool settings from 
14 in. to 9 in. can be made; without it, the 
range is 4% to 6% in. It serves also as an ad- 
justable (sliding) parallel, since the upper face 
of the slide is extra long, and the slide and base 


- 














Master planer and shaper gauge 


are accurately fitted. It also may be employed 
with a sine bar for grinding angles, and with 
gauge blocks for building up work on a sur- 
face plate and for transferring measurements with 
an indicator. 

A feature of the Lufkin master planer gauge is 
the beveled and ground slot in which the slide 
travels, the bevel preventing all side play when 
the slide is tightened at any location. 

The gauge may be used on its base, on end, 
also flat on either side, as both slide and nut 
are within the outside width of the base, and 
both sides are ground square with the working 
edges. The base and slide are of drop-forged steel, 
hardened. 

Complete information is available upon request. 
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A Check Li | 








WOODWORKING 


PRINCIPLES OF WOODWORKING, Hjorth, $1.76 

BASIC WOODWORKING PROCESSES, Hjorth, $1.64 

MACHINE WOODWORKING, Hjorth, $3.25 

INSTRUCTIONAL UNITS IN HAND WOODWORK, Brown and Tustison, $1.48 
HOW TO DESIGN PERIOD FURNITURE, Gottshall, $3.75 

FURNITURE OF YESTERDAY AND TODAY, Harmes, $1.75 

JOB SHEETS IN PRACTICAL WOODWORK, Brown and Tustison, 56c per set 
FURNISHING THE HOME GROUNDS, Shepardson, 80c 

WOOD CARVING MADE EASY, Sowers, $1.25 

UPHOLSTERED FURNITURE, Seager, $2.00 

COLONIAL FURNITURE, Shea and Wenger, $3.50: 

MODEL BOATS FOR JUNIORS, Horst, $2.00 

PROBLEMS IN WOODWORK, Worst, $2.50 

THE FLAT BOW, Hunt and Metz, 50c 

SIMPLE COLONIAL FURNITURE, Gottshall, $2.50 

FURNITURE BOYS LIKE TO BUILD, Shaver, $3.00 


DRAFTING 


RATIONAL MECHANICAL DRAWING, Fischer and Greene, Part I, 48c; 
Part II, 36c 

GENERAL MECHANICAL DRAWING, McGee and Sturtevant, $1.48 

SIXTY ALPHABETS, Hunt Brothers, $1.50 

LETTERING OF TODAY, Hunt Brothers, $1.00 

MECHANICAL DRAWING, FIRST YEAR, Ermeling, Fischer, and Greene, 45c 

MECHANICAL DRAWING, SECOND YEAR, Ermeling, Fischer, and Greene, 
60c 

INTRODUCTORY MECHANICAL DRAWING, Lacour and Shaeffer, ]6c 

INTRODUCTORY MECHANICAL DRAWING PROBLEMS, Shaeffer, 28c 























Future American artisans being trained in your School Shop 





THE BRUCE PUBLISHING COMPANY 
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METALWORKING 


METALWORK ESSENTIALS, Tustison and Kranzusch, $1.50 
ALUMINUM, Hobbs, $3.00 

METAL SPINNING, Reagan and Smith, $1.00 

55 NEW TIN-CAN PROJECTS, Lukowitz, Paper, 75c; Cloth, $1.25 
INTERESTING ART-METAL WORK, Lukowitz, Paper, 50c; Cloth, $1.00 
COLD METALWORK NOTEBOOK, Willoughby and Chamberlain, 20c 
METAL WORK, Jones, $1.00 


AUTOMOTIVE 


AUTOMOTIVE SERVICE, Kuns, Vol. I, Ready soon; Vol. II, $3.75 
AUTOMOTIVE ESSENTIALS, Kuns, $1.92 
ELEMENTARY PRINCIPLES OF DIESEL-ENGINE CONSTRUCTION, $1.80 


ELECTRICITY 


FUNDAMENTALS OF ELECTRICITY, Petersen, 80c 
ESSENTIALS OF APPLIED ELECTRICITY, Jones, $1.36 
PREPARATORY ELECTRICITY, Burling, 76c 

ELEMENTARY ELECTRIC WIRING, Burling and Karweik, 75c 
LIGHT AND POWER WIRING, Burling and Lauerman, $1.25 
RURAL ELECTRIFICATION, Schaenzer, $1.72 


PRINTING 


BOOKBINDING MADE EASY, Klinefelter, $1.00 
TEXTBOOK OF PRINTING OCCUPATIONS, Hague, $1.00 
PRINTING JOB SHEETS, Hague, Set I, Elementary, 60c; Set II, Advanced, 70c 
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Revised and Enlarged, Frederic Crispin, $2.00 








today need the advantages of modern Bruce Shop Books 








206 MONTGOMERY BLDG., MILWAUKEE, WIS. 
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THE AMACO POTTERY UNIT 


Over 85 
Amaco Pottery Units 
installed in 
Industrial Art 
Departments 
in 


1937 





AMACO ELECTRIC KILN No. 2 


KILNS including six sizes of electric kilns ranging in 
price from $17.50 to $690, also gas and oil kilns. 
CLAYS suitable for firing, throwing, casting and moist 
modeling. Buff, Red, Black and White Firing Pottery Clays. 
GLAZES numbering over 350 all of which are easily 
applied and fired. They mature at Cone 04-05 (1900- 
1940°F.) or lower. 
SERVICE consisting of suggestions for initial pottery unit 
layout with recommendations on type and quantity of 
supplies and equipment necessary for any given number 
of students. 

Write Department B for Complete Catalog and General 

Literature on Amaco Pottery Supplies and Equipment 


AMERICAN ART CLAY CO. INDIANAPOLIS 































ECONOMY-SERVICE 
ADAPTABILITY 


These features characterize 
UNION Machines for schools 


Gallmeyer & Livingston Co. have 
spent years in the study of school 
shop needs and the result is the 
development of a complete line of 
highly specialized school ma- 
chines. Jointers—Shapers—Hol- 
low Chisel Mortisers—Combina- 
tion Saws—Band Saws—Lathes— 
Whatever your needs, Gallmeyer 
& Livingston can meet them 
economically and efficiently. The 
built-in safety features assure a 
minimum risk in student oper- 
ation. 


New 24 page Bulletin on request 
Gallmeyer & Livingston Co. 
216 Straight Ave., 
Grand Rapids, Mich. 
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Time Is The Truest Test 


of 


}VALUE 


Most of our customers are old 












customers; friends who have 
demonstrated their faith in 
PAXTON quality over a 


period of many years. 


FRANK PAXTON LUMBER CO. 


Kansas City, Kansas Denver, Colorado 
















TEACH YOUR STUDENT 
HOW TO MAKE 


Ornamental 
Concrete 


Send for a Catalogue Illustrating and De- 
scribing a Complete Line of Beautiful Molds 
for Making Lawn Benches, Bird Baths, etc. 
Tells How to Make Practical, Highly Sal- 
able Art Pieces at Small Cost. Every Man- 
ual Training Instructor should Have a 
Catalogue. : 


BESSER MFG. CO. 


303 -38th Street 
ALPENA, MICH. 
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EVERY TIME 
YOU MAKE A 
GLUED JOINT... 
THIS BOOK WILL 


NEW 1938 EDITION 


homecrafter’s 
gluing 
guide..yours free 
.--just mail the 
coupon below. 


Now, in clear, easy-to-read form, the new 
master woodworkers’ methods for making 
permanent, weatherproof Casco joints. . 
gluing wood to wood, metal, fiberboard, 
canvas, leather, linoleum. 


Gives practical information on gluing joints, 
veneers, inlays, also how to make your own 
crack filler, Swedish putty and tile cement 
-.. and many other helpful gluing hints for 
instructors and pupils. 


JUST MAIL THIS COUPON.. 


Save 2¢, stick coupon on penny postcard 


TWO GRADES OF CASCO 
TO MEET ALL CLASSROOM REQUIREMENTS 


GRADE “A”— For gluing joints and ve- 

neers; boats, outdoor work of all ki 

For gluing metal to wood, and all difficult 

gluing jobs. Quick setting; suitable for 

dowel and assembly work, etc. 

No. 2 WHITE—For gluing joints, veneers 
and inlays free of stain. For 
making furniture panels, 
and general veneering. For 
gluing jig-saw puzzle pic- 
tures, lithographs, etc. 








Casein Company of America, Dept. 1. A—338 
350 Madison Ave., New York, N.Y. 


OC Please send me Free Casco Gluing Guide 
C) Put my name on mailing list for glue information 


Name 


School 
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New Trade Catalogs 


(, The Morgan Vise Company, 108 N. Jefferson 

St., Chicago, Ill, in its new Catalog No. 30, 
describes its complete line of vises, which em- 
braces machinists’, chucking, combination pipe, 
coachmakers’, and woodworking vises. 

The Morgan vises, which have been manufac- 
tured for thirty years, have dependable strength 
due to their durable construction, are rigid in 
use, and are satisfactory in performance due to 
careful workmanship and close inspection. Each 
vise is fully guaranteed to be satisfactory in every 





Complete information will be sent to any 
school-shop instructor upon request. 

Ci, “Capacity That Fits Your Needs” is the title 
of a new illustrated catalog of woodworking ma- 
chines, just issued by the Yates-American Ma- 
chine Company, Beloit, Wis. The catalog lists 
and describes band mills, vertical resaws, matchers, 
band ripsaws, horizontal resaws, molders, drum 
sanders, surfacers, borers, routers, self-feed cir- 
cular saws, straight-line ripsaws, belt sanders, 
cut-off saws, lathes, bandsaws, grinders, pattern- 
shop sanders, variety saws, heads, and knives, J- 
line and W-line woodworking machinery. 

The Yates-American Machine Company is the 
largest manufacturer of woodworking machines in 
the world and maintains complete research, 
engineering, pattern-shop, foundry, machine-shop, 
and assembly facilities. All models are massive, 
yet compact —they combine ease of adjustment 
and simplicity of operation, with large output and 
low cost of maintenance, thus insuring many 
years of profitable operation. 

A copy of the catalog will be sent to any 
school-shop instructor upon request. 


C, The South Bend Lathe Works, South Bend, 
Ind., announce a new 72-page general catalog, 


No. 97, profusely illustrating and describing the | 


entire line of back-geared, screw-cutting, metal- 
working precision lathes which the company 
manufacturers. 

A free copy of this catalog can be secured by 
writing the Technical Service Department, South 
Bend, Ind., mentioning this magazine. 

@, “Running a Regal” is a book published by 
the R. K. LeBlond Machine Tool Co., Cincinnati. 
Ohio. This valuable book answers the many ques- 
tions asked by the student regarding the opera- 
tion of lathes, equipment and attachments; 
centering of work, etc. It also contains charts, 
tables, ratings, and diagrams, and is invaluable as 
a guidebook for the school shop. 


Pupils can secure a copy of “Running a Regal” 
by sending 25 cents to the R. K. LeBlond Ma- | 


chine Tool Co. Books are furnished free to in- 
structors who request them on their school 
letterhead. 
TRADE NEWS 

@, The Ozalid Corporation, New York City, 
manufacturers of the Ozalid white-print process, 
has announced the removal of its manufacturing 
quarters to a larger and more adequate building 
at Johnson City, N. Y. 

In its new location, the firm is closer to the 
source of raw-material supply, is served by two 
railroads, and is connected with all leading motor 
freight companies which serve Johnson City in 
all directions. It is also close to the photographic- 
materials field, which is related to their product. 
The auditing and accounting departments will 
now be located at the Johnson City factory. 
where orders and remittances will receive prompt 
attention. The executive and sales offices will be 
retained at 354 Fourth Ave., New York City. 
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Industrial Arts 


Instructors praise the versatility and smooth 
performance of this safe, efficient, modern 
tool. Students are delighted with the many 
interesting jobs they can do with the Handee. 
Actually, a Whole Shop Full of Tools in One. 
Uses 200 different accessories for work on all 
metals, alloys, resins, wood, etc. Plugs in any 
electric socket. AC or OF 100 volts. 


Grinds Saws 
Drills Sands 
Cuts Sharpens 
Cleans Engraves 
Carves Polishes 
Routs 
Standard 


Model 
For faster, 
better jobs. 
Weighs 1 Ib. 
Speed 13,000 

r.p.m. 
$10.75 
and up post- 
paid U.S.A. 


3 Accessories 
EE 


De Luxe Model 
Fastest and most power- 
ful tool for its type and 
weight, 12 ounces. 


peed, 25,000 r.p.m. 
$18.50 
postpaid U.S.A. 
6 Accessories FREE 
FREE 


To Instructors 
Unusual Crafts- 
man’s Project 
Book “Pleasure 
and Profit with a 
Handee”’ contains 
easy working 
plans for many 
interesting and 
useful projects. 
Regular price 25c. 
Either Model Sent on 10 Days Trial 


Chicago Wheel & Mfg. Co. 
1101 W. Monroe St., Dept. AD, Chicago, Ill. 
C) Send free Project Book 
LJ] Send on trial Standard Handee 
() Send on trial De Luxe Handee 
CL] Send Catalog and Special Prices for Schools 











THE MARKET PLACE 


BOWS and ARROWS 
RAW MATERIALS 


There is genuine satisfac- 
tion in making your own 
tackle. To see a_ shaft 
made by your own hands, 
speed fe rom a bow fash- 
ioned on your own work 
bench, gives you a sound, 
honest, bit of happiness. 
90 page handbook illustrat- 


ing how to make and use 
bows and arrows 25c. 


Catalog Free 
L. E. Stemmler Co. Queens Village, N.Y. 


ARMSTRONG 


EFFICIENT BORING TOOLS 


One ARMSTRONG Boring Tool with a few high speed 
steel bits equals a whole set of forged boring and inside 
threading tools. Patented bar holds cutter bits at 30, 
45 or 90 degrees. The ARMSTRONG System of Tool 
Holders provides permanent multi purpose tool for 
every todie. planer and shaper operation. Write for a 
B-35 catalog stocked by your nearest Mill Supply 











Your Shop 


should have this catalog. 
Thousands of tools and 
supplies—everything re- 
quired for making over 
2500 different articles in 
39 courses of Handi- 
crafts. Send 25 cents for 
catalog which. will be 
rebated on first order 
for $1.00 or more. 

UNIVERSAL SCHOOL 

OF HANDICRAFTS 


RKO Building New York City 


“Westko Modeling Clay”’ 


This clay is used in Schools ail 
Art Institutions throughout the 
United States. ) 


Write for prices and information 


“Universal 
Hes /t{” 





Western Stoneware Co. 
Monmouth, Illinois 

















1270 Sixth Ave. 


CRAFT SUPPLIES 


We have a agg ng line of yrostical handi- 
crafts diate 


cluding 
LEATHERCRAFT 
METAL CRAFT 














Make Something Finer! 


“Colonial Craft Kits’’ are 
prepared for the discriminat- 
ing craftsman who insists on 
making proj of defini 
and lasting value. 








Send 10c for our complete handicraft catalog 


House. Catalog FREE. 


aman 





ARMSTRONG si Hor Bron TOOL CO. 
< » on8 0 Ganies Ane.” Gham OSA, 
Eastern Warehouse and * 199 (aname St., 


New York San Francisco London 











WALNUT 

















YOU will always point 
with pride to the 
beautiful and authentic Colo- 
ee nial Furniture which you 
sty : make with “‘Colonial Craft 
Colonial Magazine Cradle Kits.”’ * 
Each “*Colonial Craft Kit’’ contains complete and select 
materials, plans, and instructions for reproducing choice 
lonial Furniture. 
“Colonial Craft Kits’’ 7 oe obtained either with 
select wood for wae © a Y TO WORK; or, with 
wood fully cut and by master-craftsmen, and 
project READY TO UT "TOGETHER, 


Write for illustrated circular 


"Colonial Craft Kits” 


Dept. Y 99 





by TheSHomecraft Helpers 















before you requisition your term supplies. 
Distributors of Quality Handicraft Materials 


American Handicraft Co. 


2124 So. Main St. 


193 William St. 
Los Angeles Calif. 


New York City 


COLONIAL 
FURNITURE 
Shea and Wenger 


Clear and complete _instruc- 
tions for constructing ninety- 
five actual pieces exemplifying 











The O’BRIEN LUMBER CO. SPRINGDALE CONNECTICUT the Colonial style so — 
2655 S. DAMEN AVE., CHICAGO Sn tee bncieatan or adanaas 
Goseeting genes: Map enna pen of weedwerking classes. 55.50 
half century for Quality and Service. BRUCE-MILWAUKEE 
DOMESTIC HARDWOODS TOOLS ALWAYS SHARP eee 
MAHOGANY with PLURALITY OILSTONE 
TOOL 
GRINDERS _ LEATHERCRAFT 
Now available in LEATHERS, LACING, TOOLS, SNAPS, DYES, 
sizes TALONS, AND SUPPLIES. 
No. 425 Plurality Sub Jr. Leather sold whole or half skin—or cut to measure. 
THE ail No. 450 Plurslity Jr. Schools send for Club Ideas 
FIAT B re w - No. 475 Plurality Free Catalogue 
oS Grinding can be done on a LAPCHESKE LEATHER CO. 
ra cone, coarse of fine cilstone, 1717 West 23rd Street Des R CO. 





Make archery equipment 
in your shop 


THE FLAT BOW 


By HUNT and METZ 
A manual of simplified, easy-to-follow 
directions, showing beginners just how 
to make flat bows, bow-strings, ar- 
rows, and other archery tackle. 50c 


The Bruce Publishing Co.-Milwaukee 












leather stropping or emery 
wheels. Unit is compact, efficient, 
serviceable, easily accessidle 
and has ball bearing direct 
motor drive. Especially 
guarded for school shop 
use. Details on request. 


Mummert-Dixon Co. Hanover, Pa. 


Cris and Pioneer Manufacturers 
Oilstone Tool Grinders 

















LOOMS, Table and Foot 
Reed, Raphia, Handicraft Supplies 


Send for catalog 


J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 














United States Blue Print Paper Co. 
A complete line of Drafting Materials for Schools 
and Colleges 
Let us quote your requirements 


United States Blue Print Paper Co. 
207 7 Souk. Wabash Ave. 





Chicago, Illinois 
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This directory is published as a convenient enide to sources of supply covering the products of manufacturers carrying specification date 


in the ANNUAL NUMBER. For alphabetical index of manufacturers’ 
additional information 


luded in this 





specifications see page 79A. To obtain duct 


to help you make up your specifications, lists of equipment, etc., address Industrial-Arts 





ABRASIVE PAPER & CLOTH 
Carborundum Co., The 

ACID SWABS AND BRUSHES 
Dixon, Inc., Wm. 

ADJUSTABLE CURVE RULERS 
Dietzgen Co., Eugene 


Post Company, Frederick 

U. 8. Blue Co. 
AMMETERS 

1 Electric Co. 
Wanen Electric Instrument 
Corp. 
a. vanes 
ha Wicot ine Iron Designers 

Prong SHOP 

Cabinet Mfg. Co. 


ARC-WELDING SETS & EQUIP. 
General Electric Co. 


ARCHERY MATERIALS 


I Mfg. Co. 
Stemmler Co., L. E. 


ART METAL TOOLS 
Dixon, Inc., Wm. 
Co. 
Wrot Iron 


ASBESTOS SOLDERING 
BLOCKS 
Dixon, Inc., Wm. 
AWLS, TINNERS’ 
Millers Falls Co. 
Stanley Tools 


ag oa bl FURNACES 
Ameri —— Furnace Co. 
Chicago F ible Shaft Co. 
ohnson Gas ines Co. 


ena & SAW BLADES 
Atkins & Cc. 


BAND SAW BRAZERS, Electric 
Oliver Machinery Co. 


BAND SAWS 
American Saw Mill Machin- 


ery Co. 
ey Electric Motor & Supply 


Boice Crane Co. 
Delta Mfg. Co. 
Gallmeyer & Livingston Co. 
Oliver Machinery Co. 
Porter-Cable Machine Co. 
Wallace & Co., D. 
Yates-American Machine Co. 
BAND SAWS, PORTABLE 
American Saw Mill Machin- 








ery Co. 
Bolce bo mad > 
Delta Mf 
Galimeyer" & , — Co. 
Oliver Mach: Co. 
Ww -Turner Inc 
Wallace & Co.. J. D. 


BAR IRON 
General Metal Supply Co. 
Wrot Iron Designers 


BATTERY CHARGERS 
General Electric Co. 

BENCH FURNACES 
American Gas 


BENCH VISES 
Abernathy | nga & Tool Co. 
Bemis, A. 
Cincinnati Tool Co. 
Columbian Vise & Mfg. Co. 
Dixon, Inc., 

— Fails C Co. 


BENCHES, 
Jewelers’ and Metal Workers’ 
Dixon, Inc., Wm. 
BENCHES, MANUAL TRAINING 
Bemis, L. 
tiansen Co., The 
Hamilton-Invincible, Inc. 
unee Mfg. Co. 
Toles Co., W. C. 
BIT HOLDERS, EXTENSION 
Millers Falls Co. 
Stanley Tools 
BITS, AUGER 
Millers Falls 
Stanley Tools 
BITS. cousy govern 
Millers 
Stanley 4 
LACKBOARD DRAWING SETS 
P fetzgen Co., 1 
8. Blue Co. 
Websr on, F. 
BLOWERS & COMPRESSORS, 


Dixon, Inc., Wm. 
BLOWERS, FORGE 
American Gas Furnace Co. 
Flexible Shaft Co. 





BLOWPIPES, Brazing, Jewelers’ 
American Gas Furnace Co, 
Dixon, Inc., Wm. 

hewreqoues 

. Ine., 
The Wrot Iron Designers 

BLUE-PRINT PAPER 
Dietzgen Co., 

Corporation 
Post . Frederick 
U. 8. Blue Co. 


BLUE-PRINTING MACHINES, 
ELECTRIC 
Ozalid Corporation 
BOARDS, DRAWING 
U. S. Blue Co. 
Weber Co., F. 


B00KS 
Society 









Co. 






The Designers 

BOOKBINDING EQUIPMENT 
AND SUPPLIES 

ine, 


er ay 
Saw Mill Machin- 


ae at Livingston Co. 
iver ~ boy weg 
allace & Co., J. D. 

} sw LIS Machine Co. 

BORING BARS 
Bros. Tool Co. 

Sebastian Lathe Co. 

South Lathe Works 

Williams & Co., J. H. 
BORING rests 

Armstrong 


Bow cour neers. DIVIDERS, 
PENS, PENCILS 
fetzgen Co., 
Company, Frederick 
U. 8. Blue Co. 
Weber Co., F. 
BRACES 
Millers Falls Co. 
Stanley Tools 


BRAD AWLS 
Millers Falls Co. 
Stanley Tools 


—_— suneAey. one 2S 
Chicago 2 Flexible Shaft Co. 
Crane Jr., Jas. M. 

Johnson Gas Appliance Co. 

BRASS ass « J 
American Type Founders Sales 

BRASS SHEETS, TUBES. BARS 
General Metal Supply Co. 

wy vs 4 

erican Type Founders Sales 


BRAZING TORCHES 
American Gas Furnace Co. 


ee agaee 
Weber Co., F. 

BRITANNIA METAL 
National » 
White Metal Rolling & Stamping 


BRONZE qasere. Bans. ETC. 
General Metal Supply Co 


— , 
8 oom a. at ARTISTS’ 
Dietzgen 


., Bugene 
pany, Frederick 
U. 8. Blue Co. 
BRUSHES, Giaout Ag. BRISTLE 
AND WIRE “5s inds) 
Blectrie Motor & Supply 


Dixon, Inc., Wm. 
BRUSH MAKING MATERIALS 
Whiting, E. B. & A. C. 


BUFFERS, BENCH, PEDESTAL 
Stanley Electric Tools 


BUFFS, POLISHING 
Dixon, Inc., Wm. 
Wrot Iron 


BURNERS, Bunsen or Laboratory 

Dixon, Inc., Wm. 

Johnson Gas Appliance Co. 
BUSHING REMOVERS 

Remco Corp. 

Snap-On Tools, Inc. 
CABINET HARDWARE 

Soss Mfg. Co. 

Thurston Supply Co. 

Iron Designers 


CABINETS, Cut and Electro 
American ‘Type Founders Sales 





Corp. 
CABINETS. gm Galleys, 
Ink, Type, and Rollers 
American Type Founders Sales 
Corp. 


CARVED WOOD MOLDINGS 
Klise Manufacturing Co. 


CARVING TOOLS, 
vor wees and Linoleum 
Chicago Wheel & Mfg. Co. 
Dremel Mfg. Co. 
Dixon, Inc., Wm. 


CASTING OUTFIT, 
Sand, Jewelers’ 
Dixon, Inc., Wm. 
CEMENTS, JEWELERS’ 
Dixon, Inc., Wm. 
CENTER LATHE 
LeBlond Machine Tool Co. 
Sebastian Lathe Works 
South Bend Lathe Works 


CERAMICS 
American Art Clay Co. 
Western Stoneware Co. 
CHARCOAL BLOCKS 
Dixon, Inc., Wm. 


CHARGERS, BATTERY 
General Electric Co. 
CHASES 
American Type Founders Sales 
Corp. 
a TOOLS 


m, Inc., m. 
Metal Crafts Supply Co. 
The Wrot Iron Designers 


CHISELS, Goss, Cold, Grooving 
Millers Falis Co. 
Snap-On Tools, Inc. 
Stanley Tools 
The Wrot Iron Designers 
CHISELS, FRAMING, MORTISE 
Millers Fails Co. 
Stanley Tools 
CHISELS, Sa Cutting and 
ba I Carv' 


hy wy Wn. 
Mhiters Faiis Co. 
Stanley Tools 


CHUCKS, COMBINATION 

Atlas Press - 

jan Lath 

South Bend Lathe Works 
CHUCKS, DRILL 

Atlas tag 0 ba 

Sebastian e Co. 

South Bend Lathe Works 
convene. INDEPENDENT, 

Universal Combination 

Atlas Press Co. 

Boice-Crane Co. 

Sebastian Lathe Co. 

South Bend Lathe Works 
CIRCULAR-SAW BENCHES 

American Saw Mill Mach 


Co. 
Delta gry 





LAM 

Adjustable Clamp ge. 
Atkins & Co., E. 

Balko Elec. Motor < Supply Co. 
Cincinnati Too 

Columbian Vise & Mfg. Co. 

Dixon, Inc., Wm. 

Hartford ay Ag Co. 

Starrett Co., L. 8. 

Williams & Co., J. W. 

CLAMPS, ADJUSTABLE 
Adjustable Clamp Co. 
Cincinnati Tool Co. 

CLAMPS, BAR 
A le 


Clam; 
Cincinnati Tool Co. 
Hartf lam, 


aay CARRIAGE, SCREW 
Adjustable Clamp Co. 


lamp 
Columbian Vise & Mfg. Co. 
Hartford Clamp Co. 
Oliver Machinery Co. 
CLAY. ms moostine 
4 Co 
Wensen aeons 
CLOCK MOVEMENTS 
Kuempel Chime Clock Co. 
COMPOSING STICKS 
American Type F 





Corp. 
Rouse & Co.. H. B. 
COMPRESSOR AND LIFTER, 
VALVE SPRING 
Remco Products, Corp. 
Snap-On Tools, Inc 
CONCRETE, ORNAMENTAL 
FORMS, MOLDS AND 
SUPPL 
Besser Mfg. Co. 


CONDUIT FITTINGS 
General Electric Co. 


CONDUITS 
General Electric Co. 
CONDUITS, FLEXIBLE 
General Electric Co. 


CONTROLLERS, ELECTRIC 
General Electric Co. 

COPING SAW BLADES 
Atkins & Co., E. C. 


Delta Mfg. Co. 

Disston & Sons., Inc., Henry 
Dixon, Inc., Wm. 

The Wrot Iron Designers 


COPPER, SHEETS, TUBES, 
BARS 


General Metal Supply Co. 
et Hy hat Power 


Walker Turner ae. Inc. 

COTTER-PIN EXTRACTORS 

Snap-On Tools, Inc. 
COUNTERSINKS 

Millers Falls Co. 

y Tools 

CRUCIBLES, Graphite and Sand 

Dixon, Inc., Wm 

Dixon Crucible Co., Jos. 
CURVES, IRREGULAR 

Dietzgen 


CUT-OFF SAWS 
American Saw Mill Machinery 


Gallmeyer & Livingston Co. 
Oliver —— Co. 
Wallace & Co., J. D. 
Yates-American Machine Co. 


CUTTER HEADS 
Atkins & 


Jd. 
‘ates-American Machine Co. 
CUTTLE FISH BONE, Jewelers’ 
Dixon, Inc., Wm. 
CUTTING NIPPERS 
Snap-On Tools, Inc. 
oveeren PRINTING PRESS 
ican Type Founders Sales 
— 
ease HEADS 
tkins & Co., E. C. 
Delta Mfg. Co. 
Huther Bros. Saw Mfg. Co. 
Yates-American Machine Co. 
DIE MAKERS’ SUPPLIES 
Dixon, Inc., Wm. 
DISTRIBUTION TRANS- 
FORMERS 
General Electric Co. 
DOWEL POINTERS 
Stanley Tools 
oqwenene 5 a 
Stanley 


DRAFTING Pane 
ietzgen 


rene 
Post Company, Frederick 
U. 8. Blue Co. 

ae TABLES 


Co., Eugene 
Hamilton- Invincible, Inc. 
Kewaunee Mfg. Co. 

‘ost Com 


DRAFTSMENS’ INSTRUMENTS 
Dietzgen Co., Eugene 
Post Company, Frederick 
U. 8. Blue Co. 
Weber Company, F. 
DRAW PLATES 
Dixon, Inc., Wm. 


DRAWING OUTFITS 
Dietzgen 


Company, F. 
DRAWING PAPER IN ROLLS 
AND SHEET: 
jetzgen Co., 
Post Company, Frederick 
U. 8. Blue Co. 


o —_ guscees 


Delta ‘ite. A 
Gallmeyer & Livingston Co. 
Millers Falis Co. 
Porter-Cable Machine Co. 
The © Wrot Iron Designers 
oan). STANDS, BENCH, 
PEDESTAL 
Millers Falls Co. 
Stanley Electric Tools 
ones ine MACHINES, 
RTAB —< ELECTRIC 
1 & Mfg. Co. 


Dremel Mfg. 
Millers Falls Co. 
Stanley Electric Tools 


DRILLS 
Morse Twist Drill Co. 


DRILLS, BENCH AND FLOOR, 
'H_ SPEED 


Mfg. 

Millers Fails Co. 

- Co. 

DRILLS, BREAST 
Millers Falls Co. 
Snap-on-Tools, Inc. 
8 Electric 


Is 
The Wrot Iron Designers 
DRILLS, nAne. 
Dremel 


Mfg. 
Chicago Wheel & & Mfg. Co. 
Dixon, Inc., Wm. 
Millers Faiis Co. 
Snap-on-Tools, Inc. 
Stanley Tools 
ovnsaety. Me ELECTRIC 


cLeoTas Ass. wees NG 
EQUIPMENT & SUPPLIES 
meral Electric Co. 
ELECTRIC pemenarons 
meral Electric Co 
ELECTRIC MOTORS 
Balko Electric Motor & Supply 


Co. 
General Electric Co. 
ELECTRIC SOLDERING IRONS 
Stanley Rule & Level Plant 
ELECTRICAL eeTavaanrs 
meral Electric 
Weston Electric , 
Corp. 
ELECTROTYPES 
Badger Electrotype Co. 
EMERY CLOTH 
Norton Abrasives 
Behbr-Manning Corp. 
EMERY POWDER 
Dixon, Inc., Wm. 
The Wrot Iron Desieners 
ENAMELS, JEWELERS’ 
Dixon, Inc., Wm. 
wee 4 TOOLS AND 
PPLIES 


gles haa & pam. Co. 


co 
Metal Crafts Supply Co. 
ENVELOPES, Report Card, 
Comm ercial, Ete. 
States Envelove Co. 
ENVELOPES, Baronial, Catalog, 
Clasp, Commercial, Window 
Western States Envelove Co. 
EYE CLneees, ,_ Baemrvene 
Dixon, Inc., 
FACETING “1... 
Dixon, Inc., Wm. 
FEEDERS, Automatic (Printing) 
American Type Founders Sales 
Corp. 
FELT wugees f Ene BUFFS 
Dixon, Inc.. 
FILES AND a 
Disston & —. Inc., Henry 
Dixon, Inc. 
Nichoison Wile Co. 
FILING CASES 
Dietzgen Co., ayes 
Kewaunee Mfg. C 
Post Company, Frederick 
Weber Company, F. 
FILING MACHINES 
Atkins & Co., E. C. 
Dixon, Inc., Wm. 
Foley Mfg. Co. 
Prmreniee KITS 
Dutch Kraft Corp. 
FINISHING MATERIALS 
Dutch Kraft Corp. 
Minwax Co., Inc 
rns BRICK AND CEMENT 
Chicago Flexible Shaft Co. 


FIRE CLAY 
Chicago Flexible Shaft Co. 


FLEXIBLE SHAFT AND 
MOTOR OUTFITS 
Dixon, Inc., Wm. 


FLEXIBLE STEEL TAPE RULES 
Eug 


U. 8S. Blue C 
Weber Company, F. 
FLEXIBLE TUBING AND 
CONDUITS 
General Electric Co. 
FLINT PAPER 


ing Corp. 
Carborundum Co., The 
Norton Abrasive (Behr- 
Manning) 
vee. SANDERS 
Porter-Cable Machine Co. 
FLUX, SOLDERING 
Dixon, Inc., Wm 
The Wrot Iron Designers 
FOLDING RULES 
Millers Falls Co. 
Stanley Tools 


THE MARKET PLACE 








SEND FOR 
TRIAL 
CAN 


Sant us 10c (if west 
of Mississippi, 15¢) 


to cover e 
and mailing and we 
baa send you a trial 

of Minwax,! STAIN and FINISH 


complete colovcard in one operation 











FURNITURE DESIGNS... 





Make your own designs. Complete course including 
special perspective sketchboard and free use of medel 
loan department for only 8.50. No vocational aged 
should be without this course and service. Write 

free descriptive folder. KLOK FURNITURE tet 
TUTE, 430 LYON ST. N. E., GRAND RAPIDS, MICH. 














joo color want- | Applied with po or rag, Mi 


te lonial le etrates the wood, gives rich, uni- 
Cod (teddluhs | form ‘color, diies rapidly, polishes to 
ved Ipswich | lustrous rubbed finish. Eliminates “seal- 


Pine Special Wal- | er coats.’ For Ae luster use Minwax 
nut, Red or Brown wameee * ae 

Mahogany. NWAX co., a. 

15 West 4nd St., w York 











PEWTER 
FOR SPINNING 


Circles—2” to 20” dia.—14-15-16-18 ga. 
Sheets—18"x24”—12-14-15-16-18 ga. 
Square Wires—%%"-15"-%4"- te" 
approx. sizes 
Tubing—},"-%4"-36"-42"—all inside dia. 
Rods—14"- 7 "-%""- 44” —approx. dia. 
Hinges—1” and 54” 
Sluge—1¥%4"-1"- %y" -34"—dia. 
(in any thickness) 
Pewter Solder—70/30—12 ga. round 
65/35— Half Round 
60/40—flat jewelers strip 


Casting Metal for School Foundries 
Send 6c in stamps for new teaching 
aids and information. 


WHITE METAL 
ROLLING & STAMPING CORP. 


70 Moultrie St. Brooklyn, N. Y. 
Telephones, EVergreen 9-41 34-5-6 















Completely 
revised & enlarged 


Crispin’s revised DICTIONARY OF TECH- 
NICAL TERMS contains the most modern, 
and widely accepted definitions of terms 
in everyday use in woodworking, building 
trades, electricity, metalworking, aeronau- 
tics, architecture, chemistry, etc. Profuse- 
ly illustrated. No shop is complete without 
a copy! $2.00 


The Bruce Publishing Co. 


MODERN HANDCRAFT 
Distributors of 
TRAFFORD kits, sheets, rods, cylinders, and 
accessories. 
LEATHER kits, tools, design sheets, and ac- 
cessories. 
BOOKS on woodworking, metalworking, other 


ts. 
MACHINE TOOL ACCESSORIES. 
613 McFadden Drive Ponca City, Oklehome 





TANNEWITZ 
Hi-Speed Band Saws 


‘Made in 24-30-36” & 42” 
wheel size. Possess rigid steel 
disc wheels, demountable 
rubber oe. synchronized two 
wheel brakes automatic in case 
of saw breakage and many 
other features. 


24” Send for circular 


THE TANNEWITZ WORKS 
GRAND RAPIDS, MICHIGAN 





Exclusive Band & Miter Saw Mfrs. 




















RURAL 
ELECTRIFICATION 


J. P. Schaenzer 


A clear, accurate, and compre- 
hensive explanation of the place 
of electricity on the modern 
farm. All essentials included, 
presented as simply as pos- 
sible, and generously illustrated 
throughout. Important and in- 
dispensable to all teachers of 
electricity in rural communities. 

$1.72 


BRUCE-MILWAUKEE 





HARTFORD CLAMPS 


Hartford Single and Double Bar, Self-Locking 
and Unlocking Clamps have been standard in 
most schools for over fifteen years. 

Write for free catalog covering 

hand clamps for every purpose. 





Note how the double har« keep the work 
from 


HARTFORD CLAMP CO. 
le Connecticut 








LEATHERCRAFT 


Our Rastianmatt Py showing . 


for = - yg 
Leather - Lacing - Tools - Patterns, etc. 
Ask for catalog ““M”’ 


f 


OSBORN BROS., 223 Jeckson Bivd., Chicago 








AN UNUSUAL VALUE 
be pte yk cy > See and flax 


on 
cone Ay or buligt tips, id col 
aon book “ tos fabared Bow’ A $13.00 
ICE FOR CASH ONLY $10.50, 
I i aor lygwd $11.50. Aluminum or pyroxylin 
$2.50 extra. ARROW 
FLETCHER, 3 arrows at time ie $3.75— 
Feather mer 85c. OUND BASE 
FEATHERS barred 3c each; — lt 3i4c 
each. DUCO or in glue 
Cees See nae 2 oe bette. 2 for 75c. 
il materials vertised quali: 
Indianhead Acchocy & Mie. ca at Bon 303—Lima, jo. 











“71MASTERMADE”’ 
Workshop Apparel 


for Instructors 
and Students 


Write for our new Fall 1937 
Catalog chosing coomplese is a 
of MAST ADE Frock 
Coats and Aprons, with nines 
of materials. 


Correct styles, highest ame 
fabrics = na - - and 
PRICED RIGHT. 

DON’T PUT IT OFF... 

WRITE TODAY! 


CABINET MFG. CO. 
QUINCY, ILLINOIS 
Est. 1901 


























SHARP TOOLS DO BETTER WORK 


Teach young craftsmen the value By sharp tools by actual instruction in sharpening. 


es this easy and interesting. 





bee 


WET TOOL GRINDER A Wet Tool Grinder espe- 
cially designed for School —— duplicating on a 
small scale, the used hy 
the manufacturers of fine Fro and cutlery. 














New York Milwaukee Chicago 








and edges. 


No mo 


Large 
Nova Scotia stone—size 14” x2”. Patented Tool Holder insures perfect bevels 


Price without motor—$18.00 delivered in the U.S. Larger floor machines available. 
AUTOMATIC OILSTONE New device makes easy accurate bevels ond perfect 
edges. anger and fine in one 





te wear = Price $4.85. postpaid. Both machines 


sent an Te in the U. 6. ou aggrer 


LOMBARD AND COMPANY, INC. “Somerville, Max. 


100 Middlesex Avenue 






























March, 1938 


ie BE 
Stanley Tools 
The Wrot Iron Designers 
FORGES, 1 & Meitin 
pray Co. : 
Dixon, Inc., Wm. 
FORGES, GAS 
American Gas Furnace Co. 
Chicago Flexible Shaft Co. 
FORMS FOR MAKING PLATES, 
TRAYS AND BOWLS 
Dixon, .. Wm. 
FREQUENCY METERS 
Portable and Switchboard 
Weston Instrument 
Co. 
PURRACE ase 
Behr-Manning 
Carborundum Co., 
ceanAcas, Annealing, Case 
Mifelting’ seidecage Tom meta 
American @ as Furnace to ay 
icago Flexible Shaft Co. 
Dixon, Inc., Wm. 
Genera! Co. 
Johnson Gas Appliance Co. 
FURNACES, FORGING 
American Furnace Co. 
Chicago Flexible Shaft Co. 
FURNITURE TRIM 
Klise Manufacturing Co. 


FUSES, STANDARD 
General Electric Co. 


GALVANOMETERS 
General Electric Co. 
Weston Electric Instrument 
GARNET PAPER AND CLOTH 
Behr-Manning 
indum Co., The 
Norton Abrasive (Behr- 
Manning) 
GAUGES, BIT 
Millers Falis Co. 
Stanley 
Williams & Co., J. H. 
GAUGES, CABINET, RULE 
AND SQUARE 


GAUGES, CALIPER 
Dixon, Inc., Wm. 
tarrett Co., L. 8. 
GAUGES, FEELERS 
Snap-On-Tools, Inc. 
GA ess. MARKING 

ton & Inc., Henry 
a Falls Co. 
Stanley Tools 
Starrett Co., L. 8. 
eauans, xi THICKNESS AND 
Snap-On Tools, Inc. 
Starrett Co., L. ‘s. 
GEAR PULLERS 
Remco Products le 
Snap-On Tools, Inc. 
GENERATOR TEST BENCHES 
General Electric Co. 





GLUE 
Casein Mfg. Co. 


‘ins & Co., Chas. M. 
Monite Waterproof Glue Co. 
LUE POTS, ELECTRIC 
General Co. 
Oliver . > Co. 
b nose Electric Co. 
v 


ta-Warm Elec. Co. 
Wallace & Co., J. D. 
GOUGES 

Millers Falls Co. 

Stanley Tools 
GRAVERS 

Dixon, Inc., Wm. 
enponne AND BUFFERS, 

RTABLE ELECTRIC 
atiss Press Co. 
cago eer & Mfg. Co. 


remel M 
PR & ~% = Co. 
Stanley Electric 


GRINDERS, ontlnngy 
Atkins & Co., E. C. 





Mummert-Dixon Co. 
fra mae Inc. ~ 
The Wrot Iron Designers 
GRINDERS, OILSTONE 
& Co. 


GRINDERS, PEDESTAL TYPE 
Cc a L., -. The 
Mummert-Dtiron Co. 
Porter-Cable Machine Co. 
Stanley Electric Tools 
GRINDING COMPOUND 
Snap-on-Tools, Inc. 


GRINDING WHEELS 
Behr-Manning 


Carborundum Co., The 
Lombard & Co. 
Norton Abrasive Co. (Behr- 


Snap-on-Tools, Inc. 
at a BLADES 
kins & Co., BE. C. 

Disston £ yon Inc., Henry 


Millers F. 
Huther Bros. Sew Mfg. Co. 


SCHOOL SHOP ANNUAL 


Directory of Nesuleeueer's Products, Continued 


HACKSAWS 
Disston & Sons, Inc., Henry 
Millers Falls co 
Plumb, Inec., Fayette, B. 
Starrett Co., L. 8. 


aa 9 ty Power 
Disston % Sons, Inc., Henry 


ef Tools 
The Wrot Iron Designers 
HAMMERS, BALL-PEEN 
CROSS-PEEN stebce 
Snap-On Tools, Inc 
The Wrot Iron Designers 
HAMMERS, SLaguerrn 


The Wrot Iron Designers 
eee a LEAD AND SOFT 


waneee PORTABLE 


LECTRIC 
Electric Tools 
HAND saws 
Atkins & 


HAND SAWS, PORTABLE 
ELECTRIC 


HAND he ay, 4 


Hartford Clamp 
HANDICRAFT SUPPLIES 
Hammett Co.. 


Universal School of Handicraft 


Co. 


HEAT-FLOW METERS 
Weston Electric Instrument 


HEAT-TREATING EQUIP- 
MENT 
Gas Furnace Co. 
Chicago Flexible Shaft Co. 
Johnson Gas Appliance Co. 
INDICATING INSTRUMENTS, 
ELECTRIC 
General Electric Co. 
Weston Electric Instrument 
Corp. 
as penovers 
Post Company, Frederick 
U. 8. Blue Co. 
Weber Company, F. 
INKS peawine AND 
COLORED 
Dixon, “*—. Wm. 
& Co., Chas. M. 
Post ick 
U. 8. Blue Co. 

Weber Company, F. 
INKS, PRINTING 
American Type Founders Sales 

Driscoll & Co., Martin 
(RON & BRASS ORNAMENTS 
Wrot Iron Designers 


IACKETS, SNAP, FLASK, 
AND MOLD 
liver Machinery Co. 


/EWELERS’ TOOLS, EQuiP- 
MENT AND SUPPLIES 
Chicago Wheel & Mfg. Co. 








So 
et 


‘OINTERS, BENCH 
American Saw Mill Machin- 
ery Co. 
Boice Crane Company 
Delta Mfg. Co. 


Oliver Mach ine ~~ 

Walker-Turner > a 

jo & Co., J. 
iMachine Co 


eave HAND 
Delta 





KNIVES, PAPER CUTTER 
American Type Founders Sales 


Atkins & Co., E. C. 
Huther Bros. Saw Mfg. Co. 


KNIVES, i Linoleum, Leath- 
a Stencil and Wood Carving 


. Inc. 
Murphy’s Sons Co., Robt. 
KNOCK-DOWN FURNITURE 
Thurston Supply Co. 
KNURLS 
Dixon, Inc., Wm. 
LasenAreny. STANDARD 
won a NTS 
Instrument 


LACQUERS 
Dutch Kraft Corp. 


Aare. ge 
‘ixon, Inc. in 
The Wrot Iron ‘Designers 


LAMPS, MINIATURE 
General Electric Co. 
LAPIDARY TOOLS & SUPPLIES 
Dixon, Inc., Wm. 


LATHE AT vasemenrs 
Armstrong Bros. il Co. 
Sebastian Lathe = 
South Bend Lathe Works 

LATHES, Bench, Metal Werking 
Atlas Press Co. 

Sebastian Lathe Co. 
South Bend Lathe Works 

LATHES, GAP BED 

bastian 


— Electric Motor & Supply 


LATHES, Metal-Working 
Atlas Press 
Le Blond Machine Tool Co., 


Sebastian Lathe Co. 
South Bend Lathe Works 
LAvaes. Bas | PRECISION 
Dixon, . Wm. 


LAreEs, ponte 
ice Crane Co. 


Oliver Machinery Co. 


Laveee. Wy gig 
ican Saw Mill Machin- 


47 
Atlas Press © 
Balko Electric Motor & Supply 


Gallmeyer et Livingston Co. 
Oliver Machinery Co. 
Porter-Cable Machine Co. 
Walker-Turner Co., Inc. 
Wallace & Co., J. D. 
Yates-American Machine Co. 


LEAD AND RULE CUTTERS 
American Type Founders Sales 





Corp. 
Rouse & Co., H. B. 
LEATHER 
all, W. A. 
Indianhead Archery & Mfg. Co 
Lapcheske Leather Co. 
LEATHER WORKING TOOLS 
AND SUPPLIES 
Chicago Wheel & Mfg. Co. 
poe. 1-4 
wt Co. 
Hall, Ww 
Indianhead 7 & Mfg. Co. 
Lapcheske Leather Co. 


Osborn Co. 

Western Crafts & Hobby 
Supplies 

ETTERS AND FIGURES FOR 
STAMPING = Ls 

Dixon, Inc., W: 

cEevets 
Disston & Sons, Inc., Henry 
Millers —_ es 


ley Too! 
Starrett Co., 7 8. 
LINOLEUM AND RUBBER 
oi ecKs AND ENGRAVING 


T 
American Type Founders Sales 
Corp. 


Chicago Wheel - Mfg. Co. 
Bawy- Mfg. 
NOLEUM eaeen CUTTING & 
PRINTING TOOLS & SUPPLIES 
American Type Founders Sales 


Chicago Wheel & Mfg. Co. 


Dremel Mfg. Co. 
Western Crafts and Hobby 
Supplies 
Looe CLAMPS 
eral Electric Co. 

ue ase R 

ag a py 2 Co. 

Foley ber Co., T. 





Paxton Lumber Co., Frank 


Sons, Ine., Henry 
Huther Bros. Saw Mfg. Co. 
Yates-American Machine Co. 
MACHINE 0 © 
Vimco Mfg. Co., 


ee, Te0L8 
Lufkin Rule Co. 


deanna:  MOORORY, RuB- 
, BER, ‘RAWHIDE | 
eri Type F Sales 


Corp. 
Dixon, Inc., Wm. 
Stanley Tools 
The Wrot Iron Designers 





MANUAL-TRAINING HARD- 
WARE 


Soss Mfg. Company 
Tue Wrot lrou Designers 
Th Supply Co. 
MANUAL-TRAINING TOOLS 
AND SUPPLIES 
Chicago hs age & Mfg. Company 
Dremel Mfg. 
Lussky, White rs “Coolidge 
Miilers Falls Co. 
Stan 
Thurston Supply Co. 
The Wrot Iron Designers 
Universal School of Handicrafts 
MANUAL-TRAINING VISES 
— na & Tool Co. 
Cincinnati Tool Co. 
Columbian Vise & Mfg. Co 
Millers Falls Co. 
Morgan Vise Co. 
Toles Co., W. C 
The Wrot eo “Designers 


MEASURING INSTRUMENTS. 
ELECTRIC 
Weston Electric Instrument 
Corp. 


MELTING POT ened 
Crane Jr., Jas. M. 
General 
Johnson Gas Apetiance Co. 


METAL CRAFT TOOLS AND 
SUPPLIES 
Chicago Wheel & tea Co. 
Dixon, Inc., ~~ 
Dremel Mfg. 
Metal Crafts ‘Supply Co. 
Wrot Iron Designers 


METAL SHEARS, faasrme 
Stanley Electric 


METAL TOOL eoxes 
Snap-On Tools, Inc. 


WEEMS, SHEET 


Su ool Co 
White Metal Rolling & Stamping 


Corp 
The Wrot Iron Designers 
METRIC SCALES, FLAT 
Dietzgen ., Eugene 


Post Company, Frederick 


ICA 
General Electric Co. 
MICROFARAD METERS 
Weston Electric Instrument 
Corp. 
MILLING ATTACHMENTS 
Sebastian Lathe Co. 


hi 


MILLING MACHINES 
Cincinnati Milling M 





of 


Co. 
Gallmeyer & Livingston Co. 
Kearney & Trecker Corp. 


MITER Sexes 
Atkins & C E. C. 
Millers Falls Co. 
Stanley Tools 
MITERING MACHINES, HAND 
AND POWER (Printing) 
American Type Founders Sales 
Col 
Rouse & Co., H. B 


MODEL BOAT & AIRPLANE 
PART 


Western Crafts & Hobby 
Supplies 
pittety | Rays! 
" _ & Mfg. Co. 
i Mfe. 
Western id Co. 


MOTOR DRIVES 
Remco Products Co 
Sebastian a Co. 
MORTISER: 
er x — Mill Machin- 


Delta ta Mfg. Co. 
Gallmeyer & Livingston Co. 
Oliver Machinery Co. 
Porter-Cable Machine Co. 
Wallace & Co., D. 
Yates-American Machine Co. 
MOTOR GENERATOR SETS 
General Electric Co. 


MOTORS, ELECTRIC 


NIPPERS, Cutting, Jewelers’ 
Dixon, Inc., Wm 
nymecnns MACHINES 
Founders Sales 


ONMMETERS, PORTABLE 
Electric Instrument 


OlLSTONE TOOL 
GRINDER, Power 
Mummert- Dixon Co. 
Oliver Machinery Co. 
ae lh _ J. D. 
OILsTO 
Kr heaning Corr 
rborundum Co., The 


d & Co. 
Norton yim (Behr-Man- 
ning) 
ORNAMENTS, tron & Brass 
Wrot Iron Designers 
OUTLETS, SWITCHBOXES 
General Electric Co. 
OZALID PAPER 
ietzgen Co., 
Ozalid Corp. 
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PAGE FRAMES 

> Type Founders Sales 
Sorp. 

Rouse & Co., H. B. 

PANEL BOARD, “serene 
General Electric 

Pane, | one ‘on pan 

Inc., 


Ba m5 Low they BACKED 
— Co., 


‘ost Company, Frederick 
PAPER SuTree 
ican Type Founders Sales 
“a 
PAPER, DETAIL, RULED 
Die —, 


Co., Eugene 
pany, Frederick 


Weber Company, F. 


PASTE 
Higgins & Co., Chas. M. 
PEmois, Ate, onbloneo. 
RAWING ORKING 
peau Co., a 
Dixon Crucible Co., Jos. 
Post Company, Frederick 
Swan Pencil Co. 
Weber Company, F. 
PENS, INK SHADING 
Dietzgen Co., gene 
Post Company, Frederick 
PENS, LETTERING 
Dietzgen Co., Eugene 
Post est Company, Frederick 
Western Crafts & Hobby 
Supplies 
PEWTER 
Dixon, Inc., Wm. 
National Lead Co. 
—_ — Rolling & Stamping 


The ‘Wrot Iron Designers 
PHASE ANGLE METERS 
Weston Electric Instrument 
Corp. 
PICTURE FRAME TOOLS 
Stanley Tools 
PLANERS AND SURFACER: 
(woop — 
- 4 Saw Mill Machin- 


Wallace” Co., J. D. 
Yates-American Machine Co 
PLANES, HAND 
Millers Falls Co. 
ley Tools 
PLASTICS 
Modern Handcraft 


PLASTIC woop 
Boyle Co., A. 8. 
Dutch Kraft Corp. 
PLATEN PRESSES 
American Type Founders Sales 
‘orp. 


PLATING SOLUTIONS 
Dixon, Inc., Wm. 
PLIERS 
Dixon, Inc., Wm. 
Millers Falis Co. 
Snap-On Tools, Inc. 
The Wrot Iron Designers 


PtLsans, COMBINATION 
Snap- -On Tools, Inc. 
PLIERS, Fiat Nose, Round Nose, 
Side Cutting 
Dixon, Inc., wm. 
Snap-On Tools, Inc. 


pL rons Seerseireons 
AND POWDERS 


Dion Inc., ore 
The Wrot Iron Designers 


PORCELAIN KNOBS, 
CLEATS, ETC. 
General Electric Co. 


PORTABLE METERS, INDI- 
CATING 


General Electric Co. 
Weston Electric Instrument 
Corp. 
ronTans weouwennine 
MACHINERY 
Delta Mfg. Co 
Oliver Machinery Co. 
Porter-Cable Machine Co. 
Tannewitz Works, The 
Walker-Turner Co. 
Wallace Co., J. D. 
Yates-American Machine Co 
POTTERY CLAY 
American Art Clay Co. 
Western Stoneware Co. 
PRESSES, VENEER 
Yates-American Machine Co 
PRINTERS’ ENVELOPE 
SERVICE 
Western States Envelope Co. 
PRINTERS’ ROLLERS 
—— ican Type Founders Sales 


PRINTING PRESS CONTROLS 
General Electrie Co. 
PRINTING PRESS MOTORS 
General Electric Co. 
PRINTING PRESSES 
Ameri Type Found 
Corp. 














High Grad. e 


Prin ting Inks 


For COVERWELL 
SCHOOL INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 
MARTIN DRISCOLL & CO. 
610 Federal St. Portland, 407 E. Michigan St. 
Chicago, Ill. Oregon Milwaukee, Wis. 











SWAN PENCILS 


Only the finest of materials are used in the manu- 


of Swan Pencils. From kindergarten to the 


eee | 
first essional drawing or blue print pencil, you 


will 


221 Fourth Avenue 


id Swan products giving real service. 
Write for complete catalog 


SWAN PENCIL CO., Inc. 


New York 





EW TER 


AND BRITANNIA METAL 
Sheets: 24”x86” or smaller 
Circles: 2” to 24” diameter 
Specify size and gauge. 
NATIONAL LEAD OS. 5 t. P 
New York Chicago uis 









1335-45 W. Lake St. 


BOOKBINDING 


A POPULAR VOCATIONAL STUDY 


If interested in the instruction of Book- 
binding, you should have in ¥ possession 
one of our catalogs of supplies and equip- 
ment. Write to 


GANE BROTHERS & LANE, Inc. 
Chicago, Ili. 





FOR THE SCHOOL FOUNDRY 
CRANE 


Crucible Melting Furnaces 
Brass—Bronze—Aluminum 
Write For Circulars 
JAMES M. CRANE, Jr. Sandusky, Ohio 

















Industrial Furnaces 
FORGES - MELTERS - OVENS 


Complete Tables 
BLOW PIPES 
Suitable sizes for school shops 
Write for complete information 
American Gas Furnace Co. 
ELIZABETH, N. J. 





























JOB SHEETS e@ 
CLOCKS wm Om 


your boys can build— 
Dependable movements from $1.40 up. Write Dept. “A” 





Kuempel Chime Clock Co. Guttenberg, lowa 

















Materials for Brush Making 
Fibre Mixtures, Ster- 
in Horse air, Bristle and Tampico 
mixtures solid a, original lengths 
cut to size. Samples matched. 

E. B. & A. C. WHITING CO. 


Burlinzton. Vermont 


Ling 




















for BETTER PROJECTS 
at a BIG SAVING 


use this famous B-G Kiln-Dried, Soft-Textur- 


ed I kh — still Zahl. 
prices. Nothing compares with it for easy 
working, smooth sanding, holding glue, taking 
finishes. 


shrinkage or swelling, and it resaws with less 


at last year’s low 





Moreover there’s less danger of 


warping and twisting. Those are the reasons 


why schools in over 40 states prefer it. By all 
means, use it in your school work. 
Rush a trial order NOW! You'll like 


B-G service on all supplies, too! 


The Brodhead-Garrett Co. 


tsegancling, over 6°02 Cleveland, Ohio 











STA-WARM TRIPLEX Vv 
Heat Glue Pot 


A low cost, wie effi- 
ciency quality Electric 
Glue Pot ot with 3 heat 


1. Low~for intermittent use. 

2. Med.=for continuous use. 
3. High -for quick heating. 
Write for details on its 17 ad- 
vantages. 


1 pt. - $6.75 
1 qt.=- 7.25 
*2qt=- 9.25 


Details also avail- 
able on other Sta- 


Warms,1 pt. to 8 qt., with automatic control, 
STA-WARM ELEC. CO. Ravenna, O. 
Rep. by Oliver Machy. Co. | Grand Rapids, Mich. 











Execrao -TYPERS 


Especially qualified to 
be of service to the 
school printshop. 
Promptness and quality 
assured. 


Forms returned same 
day received. 


Badger Electretype Co. 
600 Montgomery Bldg. 
Str eas Metadata. edn, ee. 

















While they last 


A Limited Supply 


BRUCE’S SCHOOL 
SHOP ANNUALS 


Ath Edition (1931) Price $2.00 
5th Edition (1932) Price $2.00 
8th Edition (February,1935) $1.00 per copy 


Real Source Books... 


Contain excellent shop plans, layouts, course 

outlines, equipment and supply lists, directory 

services and other valuable data for reference 
purposes. 


ur order TODAY 
r with remittance 








Send 
toget 


Address — Subscription Department 
INDUSTRIAL ARTS AND 


VOCATIONAL EDUCATION 
P. O. Box 2068 Milwaukee, Wis. 

















ORIGINAL 
Toles Vises 


18 Models for Woodwork only 
2 Actions — 3 Sizes 
Write for Prices 


Ww. Cc. TOLES CO. 
Woodstock, Ill. 




















MODEL BOATS 
FOR JUNIORS 


By Claude W. Horst 


Here are clever, perfectly desi d, 
“true-to-life”? models, many of which are 
equipped with their own power plants. 
Prepared especially for begi » the work 
is arranged according to building difficul- 
ty and every step in the construction is 
made simple and clear. $2.00 











The Bruce Publishing Co. 
New York Milwaukee Chicago 
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painrenor cauuent 
Type Founders Sales 


Rouse & Co., H. B. 
Es 
PROOF PRESS! 


PROTRACTORS 


Society 
Soe. 
Con- 





4 WHEEL 
co Products Corp. 
Snap-On Tools, Inc. 


PUNCHES, CENTER, PRICK 
AND SOLID 
Atkins and Co., 
Lufkin Rule Co. 
Millers Falls Co. 
Snap-On Tools, Inc. 
Stanley Tools 


RADIO TEST EQUIPMENT 
beg Electric Instrument 


REAMERS, VALVE SEAT 
Remco Products Corp. 
ap-On Tools, Inc. 
RECEPTACLES, Clea 
Medium Base or Miniature 
Electric Co. 
RECEPTACLES, Duplex 
Plate & Sign 
Electric Co. 
REDUCING GLASS 
Dietzgen 


Instrument 


REVOLUTION COUNTERS 
Dietzgen 


RHEOSTATS 
General Electric Co. 


ROUGES, POLISHING 
Dixon, Inc., Wm. 
ROUTERS 
Gallmeyer & Livingston Co. 


ROUTERS, PORTABLE AND 
STATIONARY 


Carter, 7 ., The 
Chicago Wheel & Mfg. Co. 
Stanley Woks 
Stanley Electric Tools 
Yates-American Machine Co. 
RULES, WOOD, BOxwoOoD 
AND COMBINATION 
Eugene 


Lufkin Rule Co. 
Co. 

U. 8. Blue Go. 

Weber Company, F. 
SANDERS, BELT 

Porter-Cable Machine Co. 

Yates-American Machine Co. 
SANDERS, COMBINATION 

American Saw Mill Machin 


SANDERS, DISK 
Delta Mfg. Co. 
Jliver Machinery Co. 
Wallace & Co., J. D 
SANDERS, DRUM 
Yates-American 





SANDERS, PORTABLE 
Crane Co. 


“te 
¢ 





SANDPAPER 
Behr- 
Carborundum Co., The 
SAW BOXES, MITER 
Stanley Tools 
SAW FRAMES, JEWELERS’ 
Dixon, Inc., Wm. 
SAW SETS 
Disston & Sons, Inc., Henry 
Millers Falls Co. 
Woodworker’s Tool Works 
SAW TRIMMERS (PRINTING) 
American Type Founders Sales 


Rouse & Co., H. B. 


SCHOOL SHOP ANNUAL 


Directory of Manufacturers’ Products, Continued | 


SAWS. CIRCULAR, BAND AND 


Woodworker’s Tool Works 
SAWS, PORTABLE ELECTRIC 
Skilsaw, Inc. 
Stanley Electric Tools 
SCRAPERS, HAND AND 
CABINET 
Disston & Sons, Inc., Henry 
Millers Falls Co. 
Stanley Tools 
SCREW CLAMPS oe 
Columbian Vise & Mfg. Co 
one opyens 
isston & Sons, 


Inc., Henry 
iene Falls Co. 
Snap-On =. Inc. 


Starrett Co., L. 8. 
SCREW DRIVERS, ELECTRIC 
Staaley Electric Tools 





SCROLL SAWS 
Boice-Crane Co. 
Delta Mfg. Co. 
Millers Falls Co. 

Wi -Turner Co. 
Wallace & Co., J. D. 
SEMI-PRECIOUS STONES 
Metal Crafts Supply Co. 


SHAPERS, ELECTRIC 
Carter, BR. L., Div., 
Stanley Tool Co. 


SHAPERS, METAL 
Rhodes Mfg. Company 
SHAPERS, WOODWORKING 
American Saw Mill Machin- 





ley Tools 
Wallace & Co., 3. D. 
Yates-. Co 
ounerenene STONES 
hr-Mann: 3 3 
Sbeunion Co., 
Norton Abrasive (Behr- Man- 
ning) 


SHEARS AND SCISSORS, 
FOR CUTTING METALS 
Peck, Stow and Wilcox Co. 
Dixon, Inc., Wm. 
SHEET merat. eed 
AND SUP 
Kewaunee Mite. 
Peck, Stow and Wilcox Co. 


SHELLAC 
Dutch Kraft Corp. 


SILVERSMITHS’ TOOLS AND 
SUPPLIES 
Dixon, Inc., Wm. 
Metal Crafts Co. 
The Wrot Iron 
oxeron encens 
Post Company, Frederick 
U. 8. Blue Co. ‘ 
Weber Company, F. 
otses RULES 
Post Company, Frederick 
U. 8. Blue Co. 
SLOTTERS 
Rhodes Mfg. Company 
“eve cave 
Murphy's Sons Co., Robt. 
SOCKETS AND REpePTAct es 
General Electric Co. 


“Dizon. toe, COPPERS 


Iron Designers 

at ty FURNACES 

American G: my oe ~*~ 

Crane, Jr., Jas. M. 

General Electric Co. 

Johnson Gas Appliance Co. 
SOLDERING IRONS, ELECTRIC 

Dixon, Inc., Wm. 
General Electric Co. 
Snap-on-Tools, Inc. 
Stanley Rule & Level Plant 
SOLDERING SOLUTIONS 

Dixon, Inc., Wm. 

Gardiner Metal Co. 
SOLDERING TORCHES 

D . Inc., \ 
Iron Designers 
SOLDERS, ALL KINDS 

Dixon, Inc., Wm. 

Gardiner Metal Co. 

White Metal Rolling & Stamping 

The Wrot Iron Designers 
SOLDERS, FLUX FILLED 

Dixon. Wm. 





SPECIAL AUTO MECH. TOOLS 
Millers Falls Co. 


Remco Products Corp. 
Snap-On Tools, Inc. 
Stanley Tools 


SPINDLE sq ogg 
Dixon, 


Dixon, Inc. Wm. 
Oliver Machinery Co. 


SPOKESHAVES 
Millers Falls Co. 
Tools 
SQUARES, BEVEL 
Millers Falls Co. 
Stanley Tools 
SQUARES, FRAMING 
Millers Falls Co. 
Tools 
SQUARES, MITER 
Millers Falls Co. 
Stanley Tools 
STAINS 
Duteh Kraft Corp. 
Minwax Co., Inc. 
oTanes. ARTS ane CRAFTS 
Wrot Iron ‘Designers 


STAMPS, gy ont Figures 
Dixon, Inc., 


STANDARD rae 
Weston Electric Instrument 
ornarent, b, waren. Electric 


sree ep te 
jetzgen Co., Eugene 
Post Company, Frederick 


STEEL SHEETS 
General Metal Supply Co. 
The Wrot Iron Designers 


STEEL SQUARES 
Di 


jetzgen Eugene 
Millers Falls Co. 
Post pany, Frederick 
Stanley T 
STENCIL KNIVES 
Murphy’s Sons * 


STONES, OIL, for Polishing 
Dixon, Inc., Wm. 
STOOLS 
Kewaunee Mfg. Co. 
Dietzgen Co., Eugene 


Post Company, Frederick ° 


Weber Company, F 
oronses parveny TEST- 
ING INSTRUMENTS 
nm Eioeice eiomeent 


STUD REMOVER 
Snap-On Tools, Inc. 


SUMMER SCHOOLS 
Bradley Polytechnic Institute 
Ornette ous Agricultural 


Colle; 
Posnayivente State College 
University of Minnesota 
SWING SAWS 
American Saw Mill & Machinery 
Wallace & Co., J. D. 
swrreneeane INSTRU- 
ENTS, INDICATING 
ectrie Co. 
Weston Instrument 
Corp. 
SWITCHBOARDS 
General Electric 
Weston Electric Instrument 
Corp. 
SWITCHBOXES . 
General Electric Co. 
SWITCHBOXES, OUTLET 
General Electric Co. 
SWITCHES, SAFETY 
General Electric Co. 
SWITCHES, SAFETY IN- 
CLOSED 
General Electric Co. 
SWITCHES, SNAP AND PUSH 
BUTTON, AND PLUG 
Electric Co. 
TABLES, DRAFTING 
Dietzgen Co. 


Kewaunee Mfg. Co. 
TACHOMETERS, ELECTRIC 
Weston Electric Instrument 


TACKS, THUMB, STEEL 
AND BRASS 
Dietzgen Co., Eugene 
Post Company, Frederick 
TAPE, MEASURING 
Dietzgen Eugene 
Post , Fredericfi 
U. 8. Blue Co.” 
Weber Company, F. 


vass & DIES 

‘orse Twist & Drill Co. 
‘me Products Corp. 
Snap-on-Tools, Inc. 
The Wrot Iron Designers 


T SQUARES 
Dietzgen Co., Eugene 
Post Company, Frederick 
&. 2. Blue Co. 


reMPeRING AND DRAWING 
Chicago Flexible Shaft Co. 


TENONERS 
— Saw Mill Machin- 


ery Co. 
Gallmeyer & Livingston Co. 
Oliver Machinery Co. 

Yates-American Machine Co. 


TEST carnent. ELEC- 
TrRIC 


~~ 5 Electric Co. 
Weston Electric Instrument 


VEREAD-OUs TINS yoots 
Bros. Tool 
Sebastian Lathe Co. 
South Bena Lathe Works 


The Wrot Iron Designers 
TONGS, Annealing, Crucible, 
Draw and Soldering 

ixon, Ine., wm 
TOOL AND CUTTER-GRINDER 
ATTACHMENTS 
Mummert-Dixon Co. 
Stanley Electric Tools 


TOOL BITS 
Sebastian Lathe Co. 
Williams & Co., J. H. 


TOOL 6 yy RS, SLesras 


Mummert- Dixon Co. 
Oliver Machinery Co. 
Millers Falls Co. 
Porter-Cable Machine Co. 
Stanley Electric Tools 
The Wrot Iron Designers 


TOOL GRINDERS, OILSTONE 
Oliver Machinery Co. 
Mummert- Dixon’ 

Wallace Co., J. D. 


TOOL BeLoEns 
Armstrong Bros. Tool Co. 
Sebastian | Lathe Co. 

South Bend Lathe Works 
Williams & Co., J. H. 

TOOL POST GRINDERS 
Chicago —_— & Mfg. Co. 
Dremel M! Co. 

South Bend Lathe Works 
Stanley Electric Tools 


TORCHES, Alcohol, Gasoline 
and A lene 
Dixon, Inc., Wm. 


TRACING PAPER ane CLOTH 
Dietzgen 
Post Company, Frederick 
Weber Compa: F. 
TRANSFORMERS 
General Electric Co. 





TRIANGLES 
Dietzgen Co., Eugene 
Post Company, Frederick 
Weber Company, F. 
reewats, PLASTERING, 
CEMENT, POINTING 
Disstone & Scns, Inc., Henry 
Stanley Tools 
TUBING RUBBER 
Dixon, Inc., Wm. 
TYPE FOUNDERS 
—— Type Founders Sales 
‘orp 


TYPE GAUGE 
—— = Founders Sales 
Rouse & Co., H. B. 
UNIVERSAL SAW BENCHES 
American Saw Mill Machin- 
ery Co. 
Gallmeyer & Livingston Co. 
Oliver Machinery Co. 
Yates-. Amerieon” Machine Co. 
salty yp OM feremacs 
Lussky, White & Cpattdee 
Thurston Supply Co. 


VALVE GRINDING COMPOUND 
Carborundum Co., The 
Snap-on-Tools, Inc. 

weve REGRINDERS 

mco Products Corp. 
Snap. On Tools, Inc. 


VaR ene COMPRES- 
Snap-On Tools, Inc. 


VARIETY SAW BENCHES 
= Saw Mill Machin- 


Co. 
Galimeyer S Livingston Co. 
Oliver Machinery Co. 


Wallace & Co., 
Yates-American Machine Co. 


VARNISH 
Dutch Kraft Corp. 


vies. BENCH 
bernathy ag & Tool Co. 


Cincinnati Tool 


Co. 
Columbian Vise & Mfg. Co. 
Millers Falls Co. 


The Wrot 
Yost Mfg. Co. 
VISES, BLACKSMITHS’ 
Columbian Vise & Mfg. 
The Wrot Iron Designers 
Yost Mfg. Co. 
VISES, MACHINE 
Bros. Lay § Ge. 


Chicago won & Eng. Co 
Yost Mfg. Co. 
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veges, PIPE 
Cincinnati Tool Co. 
Columbian Vise & Mfg. Co. 
Vise Co. 


Morgan 
Yost Mfg. Co. 


vege. WOODWORKERS’ 
rnathy } San & Tool Co. 
Bemis, A. 


Columbian Vise & Mfg. Co. 
Morgan Vise Co. 
Toles Co., w c. 
Yost Mfg. Co. 


VOLTMETERS 
General Electric Co. 
Weston Electric Instrument 
Corp. 


WATERPROOF aieevaree 
Behr-Manning 
Carborundum { con” 
Norton Abrasive (Behr- Man- 
ning) 
WATTMETERS 
General Electric Co. 
Weston Electric Instrument 
Corp. 
wEAvine GATEBIALS 
Hammett Co., J. L. 
Thurston Rist Co. 


WELDING EQUIPMENT, 
ELECTRIC 
General Electric Co. 


WELDING TORCHES 
American Gas Furnace Mfg. Co. 
The Wrot Iron Designers 


wees. PULLERS 
mco Products Corp. 
| me On Tools, Inc. 


WIRE NIPPERS 
Snap-On Tools, Inc. 


WOOD BLOCKS FOR 
Dixon, Inc.. Wm. 


WOOD CARVINGS 
Klise Manufacturing Co. 
Thurston Supply Co. 


woop FINISHING | MATERIALS 
Thurston Supply Co. 


WooD FORMS AND BLOCKS 
FOR BOWL % TRAY MAKING 
Dixon, Inc., Wm. 
WOOD MOLDINGS 
Klise Manufacturing Co. 


WOOD TRIMMER 
Oliver Machinery 


wese- B-ToRmine LATaeS 
erican Saw Mill Machin- 


Delta Mfg. Co. 

Oliver Machinery Co. 
Porter-Cable Machine Co. 
Wallace & Co., J. D. 
Walker-Turner Co. 
Yates-American Machine Co. 


WOODWORKING LATHES 
Atlas Press Co. 
Boice-Crane Co. 

Gallmeyer ‘& Livingston Co. 


WOODWORKERS’ VISES 
Abernathy Vice & Tool Co. 
Bemis, A. L. 

Columbian Vise & Mfg. Co. 
Morgan Vise Co. 
Yost Mfg. Co. 
WOODWORKING MACHINES, 
COMBINATION 
yr Saw Mill Machin- 


ry Co. 

Delta Mfg. Co 

Gallmeyer & Livingston Co. 

Oliver Machinery Co. 

Porter-Cable Machine Co. 

Stanley Electric ls 

Tannewitz Works, The 
WOODWORKING SHAPERS 

— Saw Mill Machin- 


Golimeser & Livingston Co. 
Oliver Machinery Co 
Stanley Electric. Tools 
Yates-American Machine Co. 
WOODWORKING TOOLS AND 
SUPPLIES 
Balko Electric Motor & Supply 


Co. 

Chicago Wheel & Mfg.Co. 

Dremel Mfg. Co. 

Disston & Sons, Inc., Henry 

Millers Falls Co. 

| a J Tools 

Thurston Supply Co. 

WRENCHES, — 

Snap-On 
WRENCHES. BOXOCKET 

Snap-On Tools, Inc. 
WRENCHES, IGNITION 

Snap-On Tools, Inc. 
WRENCHES, oren END 

Armstrong B Tool Co. 

Snap-On Tools, “Ine. 
wesnenes, PIPE 

Snap-On Tools, Inc. 
WRENCHES, aavenet 

Snap-On Tools, Inc. 
WRENCHES, RIGHT ANGLE 

Snap-On Tools, Inc. 
WRENCHES, SOCKET 

Snap-On Tools, Inc. 
WRENCHES, yaive TAPPET 

Snap-On Tools, Inc. 
weevger jaee 

Iron Designers 
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LEATHERCRAFTERS— 


We supply everything needed for this fasci- 
nating work. Largest assertment of mate- 
rials at lowest prices. Samples FREE 
to teachers, camp instructors, etc., who 
write for same on official letter- 
head or give connections. Others 


SEND FOR 
SAMPLES 
ENCLOSE 
7 CENTS in 








99 Bedford St. 

















Seaton, whole or half 
skins, also cut to measure, furniture 
Tools, designs, lacings, both in fixtures, 
calf and goat skin, snap fasteners 

to match leathers, leather dye, wax 

polish, Sphinx Paste, slide fasteners 

and bag plates. Book on leather work $1.00 s 


Tell us your wants—we'll quote prices. 


W. A. HALL & SON table leg brac 


(Partial ag 
Chest trim, locks, 
on, a oe Fin 


‘OUR LIST OF SUPPLIES — 


READS LIKE A FAIRY TALE ... Only its true. 
r of this publication needs our Twenty-third Annual 


Pe... me bse -Get’ P Materials. Send post card today. 


mapete, eats p entinnn, ides, tint poet saat lid stripping, hand! 


papers, rubber nae aoe Mage Lope cake buming in knives etc. 
ine Sf upholstery coverings as well as all the supplies 


—_ clusters, bridge arms, shade holders, 
Headquarters for Art sets, etc. Chair cane, woven and in hanks, spline, snd, mee bindins, etc. fockies 


stand trimming, water transfers, furniture mouldings, carvin and penele, 
legs ond K. D. chair frames, small box a bow! he Slot rome 


glue, stains, ler amish hia 


this work. Chactical 2 pein canenar 
incirect 4d fixtures, rubber cord and plug. 





equalizing sii 


poe ery and period pu 


Boston, Mass. 
ANOKA 








lock ts, garment slides, office chelt 
pn Se omen fixture for chair seat. Tabie 
refrectory table 


supports, etc. Chair braces, comer irons 
pre pe bar peo tea wagon wheels and casters, 


Is, label rulls, desk lid its, bill board clamps card table leg fixtures, ping-pong 
table | 9  * very pocew line of Venetian itn d equipment and parts. 


THURSTON SUPPLY COMPANY 


ye os dowel pines 
ent, leaf supports and 
hardware, banquet table fixtures. Bed sb ede nil 
screws, bin swing, pilas- 


and catches, brass fencing for coffee tables, 


MINNESOTA 





(Jobbers and Manufacturers) 











THE MARKET PLACE 








Vocational Information 





55 TITLES trades & Professions 
Vocational Guidance Monographs 


For use in Guidance, Counseling, Social 
Science, Library, and general reference. 
Prepared on student level by teachers 
collaborating with people actually en- 
gaged in the occupation about which 
they have written. 

Answers the very questions students 
want to know — educational require- 
ments, salaries, promotions, advantages 
and disadvantages—extensive bibliog- 
raphies. Sent to any school or library 
on approval. May be returned if they 
fail to meet your requirements. 
Complete set of 55 Monographs — 
$16.50. Quantity orders at lower price. 

Write for Complete Information. 





MORGAN DILLON & CO. 


5154 North Clark St. Dept.14 Chicago, Ill. 








The Bemis Standard 





A Manual Training Bench that 
stands the test ov 


A. L. BEMIS 6 Commerc 

















Monite CY Glue Compe ny 
293 Monite Building Minneag Aine 
OR a a TE 2A 








FOUNDRY AND PATTERN SUPPLIES 
For Small School Units 


FLASKS SANDS FILLETS 
CRUCIBLES SCRAP METALS FURNACES 
FIRE CLAYS SLICKS PATTERN LETTERS 


Lists upon inquiry 
. 
General Shop Hardware Co. 
OTTAWA, ILLINOIS 








CRAFT SUPPLIES 


for SCHOOL - CAMP - HOME 
Archery Hg, ten Airplanes and Boats, Knives, 
Monel Meta » Topping and Tooling Metals, Pyralin, 
Woodburning Pens ‘cooling Leather, Lace, Craft- 
strip, Drawing Sets, etc. 

wesiern Crafts & & Mebty Supplies 
532 W. Davenport, lowa 








PROBLEMS for SCHOOL 
and HOME WORKSHOP 
By Louis M. Roehl 


Simple, practical ems which d 
velop interest and skill, : 50 cui 


BRUCE—MILWAUKEE 





















SHOP SUPPLIES 
TOOLS AND MACHINERY 
Headquarters 











Large ete stock of woodworking ma- 
chinery, tools and supplies. (Also bar- 
gains in rebuilt machines.) Knife one and 
hace fot oek caliiete tod tel sea 
8 or 

eatisfaction guaranteed. Write for catalog. 


WOODWORKERS’ TOOL WORKS 
224 S. Jefferson St. Chicago, Ill. 









RATIONAL 
MECHANICAL 
DRAWING 


Fischer and Greene 


Sound material, interesting pres- 
entation, and reasonable price 
combine to make this the 
outstanding mechanical-drawing 
value on the market today. 

60 cents 


BRUCE-MILWAUKEE 











THIS IS THE FAMOUS 


ABERNATHY 






VISE 
The Vise that Is used by sehool: , colleges pnd, be best shops 


the world over. ty ~ D ” jaws, 4’ Opens 
9”. s Hi more than the ordinary kind. "Circular 
deseribing entire ‘line of world famous Abernathy Vises 


on req 
ABERNATHY VISE & TOOL CO. 
2814 W. 26th St. Chicago, lilinois 














Wood Carving 


Made 
Easy 


By J. I. Sowers 


A new book on an old 
subject, simplifying the 
art for beginners. Pro- 


fusely illustrated. 
$1.25 


THE BRUCE PUBLISHING CO. 
Chicago Milwaukee New York 
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No. 1. SLOYD, Blade 254 in. long 
2 ROBERT MURPHY’S SONS << 
CO.., craftsmen are specialists 1s. the, MIE Tide bes, bao 
= in the making of guaranteed 
ce quality knives for any pur- eee an 7 
pose. 87 years of experience 124 In. long 
= and research, enables them | RRB coe seas 
to give you knives you can Oden 5 Saray Cone See te Deny 
depend upon. They will OEE eR 
odd stand up under abuse and No. 3. SLOYD, Blade 3 in. long 
constant use and still hold a 
keen cutting edge. No. 26M. MANUAL TRAINING, 
Send for complete 
catalog and prices. STENCIL AND WOOD BLOCK 
KNIFE, Blade 2 in. long 
ROBERT MURPHY’S SONS CO. 
AYER, Established 1850 MASS. 
20 Sketches of the completed projects. 
— 20 Working Drawings of projects 
Ss including 
Martha Washington Sewing Cabinet, 
y End Tables, Console and Mirror, Stu- 
dent’s Desk, Magazine Racks, Cedar 
Chests, Book Ends, Etc. 
Mouldings, ropes, beads, rosettes and hardware 
. used on projects are illustrated and priced. 
A A charge of 50 cents is made for the book. This 
charge is rebated on order $2.50 or more. 
(This offer is subject to change without notice.) 
is Small sample assortment of mouldings for school shop on request. 
_ KLISE MANUFACTURING CO. INC. 
Grand Rapids, Michigan . 

















TOOLS, HARDWARE 
and SUPPLIES 


When making up your requisition remember yon can buy safely 
and wisely at Lussky, White & Coolidge. Every year an increas- 
ing number of Supervisors “— Instructors ask us to quote on their 
complete tool and supply lists. 

Nationally known Hand Tools. A com iste line of Cabinet 
Hardware, Supplies and Equipment at Wholesale Prices. 


Get acquainted with our complete, comprehensive line 


by sending TODAY for our 290-page Catalog “‘J’”’. No 
Cost — No obligation. 


LUSSKY, WHITE & COOLIDGE, INC. 


65-71 West Lake St. — Dept. C3 Chicago, Illinois 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION March, 1938 


| atiee: dable |__| : om 
an an sae e —— M FE T A [ S ae 


For use as high school shop texts or Fat 
tary books. Profusely illustrated with photo- 
graphs and drawings. 


GENERAL SHOP ELECTRICITY 
Dragoo-Dragoo 
GENERAL SHOP ateapnbotnnesne * 
Fryklund-LaBerge 
GENERAL SHOP METAL WORK 
Dragoo-Dragoo 
Gas and A.C. Welding & Cutting Jennings 72¢ 

Other shop books in preparation. 

Write for details. 


McKnight & McKnight ®OOMINGTON 





OF ALL KIND 


nie ee aie COPPER TOOL STEEL BITS 
Sheets—Tubes—Bars 


BRASS r 
MONEL METAL 
Rods—Sheets—Tubes STEEL ime 


BRONZE Bars—Sheets—Stainless CHISEL STEEL 
Rods—Sheets—Tubes Tubes—Tool Steel 
Let us quote on all your metal requirements. 
Write to 


GENERAL METAL SUPPLY CO. E. C. PFAFF 
742 Park Ave. River Forest. Ill. 











MOTORIZE! 


Eliminate dangerous, and 
costly to maintain, shaft- 
ing and belting. Install 
Remco Direct Motor 
Drives on your present 
machine tools. Quietize — 
=the Remco-way-at a 7 
surprisingly low cost. In- | 

F) vestigate Remco's use of [J 

7) smaller h.p. motors with 

: power savings up to 50%. 


REMCO PRODUCTS CORPORATION 
STATE & HAY STS. YORK, PENNA. 














NOW...all shops can 
do metal spinning! 


A new book—METAL SPIN- 
NING by James E. Regan and 
Earl E. Smith—reveals the 
trade secrets of this little 
known craft and does so with 
such thoroughness and in such 
detail that anyone, with the proper equipment, can be- 
come proficient in the art. Simplified, easy-to-under- 
stand language used throughout, accompanied by nu- 
merous helpful photographs and dimensioned drawings. 
Order your copy teday. $1.00 








The Bruce Publishing Company — Milwaukee 


























FAMOUS FOR FINE SERVICE 
JOHNSON No. 118 BENCH FURNACE 


This famous Combination Bench Furnace 
gives years of economical service and is 
adaptable to a wide variety of work. 
Used for heating the largest soldering 
coppers, metal melting, heat-treating work 
and for heating long rods or sweating 
joints. Equipped with three powerful 
Johnson Bunsen Burners each with shut- 
off valve and pilot light. Shipped com- 
plete with 22 ib. capacity melting pot. 
No forced air blast required for intense, uniform heat. Many patented and 
exclusive features. 


= SRST 
for free catalog today Cedar Rapids © IOWA 


ANY SOLDERING WORK 


be done better and more neatly with Gardiner 
Flux-Filled “solder. Its uniform high quality as- 
3] sures permanent bonds. Easy to use — saves both 
} time and material. Used oy industrial plants and 
mechanics everywhere. 
Due to the most modem production methods, 
Gardiner Solder costs less than even ordinary sol- 
ders. Sold by hardware and mill supply dealers. 
A generous free sample will be sent to instructors 











. upon request. 
Soldin 1,5 &20 lb. gpasioont We also make a complete line of babbitts, casting 
in small h 3 metals, and bar and solid wire solder. 
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IMETAL CO. 974 


4822 S. CAMPBELL AVE., CHICAGO, ILL. 


Vimeo 


Machine Lights 


iN STYLES FOR 


SCHOOL: SHOPS 
WOODWORKING SHOPS 
DRAFTING ROOMS 
BENCHES, DESKS, ETC. 
Distributed By 


VULCAN SUPPLY CO. 


25 TERRACE BUFFALO, N.Y. 
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IN CANS OR TUBES RE go R = 


Handles Like Putty 
Hardens Into Wood 


Even the inexperienced student 
can make quick, permanent, 
workmanlike repairs with Plastic 
Wood — hide nicks, fill cracks, 
correct mistakes, fill knot holes, 
etc. Get it at any hdwe., paint or 
10¢ store—in cans or tubes. 

















